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/\ CA service control layer 

The present invention discloses a method for selecting a real 
time service data transmission path, comprising establishing 
an independent bearer control layer comprising more than 
one bearer network resource manager between a service con 
trol layer and a bearer network. The method further com 
prises: after a source bearer network resource manager which 
is connected to the service control layer receives a connection 
request for a real-time service, orderly selecting and deter 
mining, from the source bearer network resource manager 
towards a destination bearer network resource manager, an 
intra-domain route path for the real-time service in a manage 
ment domain corresponding to each bearer network resource 
manager, and an inter-domain route path between adjacent 
management domains corresponding to adjacent bearer net 
work resource managers. In addition, the present invention 
discloses six methods for selecting a real-time service data 
transmission path based on different strategies. The methods 
according to the present invention can increase Success ratio 
of routing, and can obtain an optimal route in simple and 
flexible manners, thus can guarantee reasonable allocation of 
SOUCS. 
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METHOD FOR SELECTING REAL-TIME 
SERVICE DATA TRANSMISSION PATH 

FIELD OF THE TECHNOLOGY 

0001. The present invention relates to routing selection 
technique, more particularly to a method for selecting and 
determining a real-time service data transmission path in an 
IP network. 

BACKGROUND OF THE INVENTION 

0002 With developing of the Internet, various network 
services and advanced multimedia systems have been pro 
posed. Since a real-time service is sensitive to Some functions 
Such as network transmission delay and delay jitter, when 
there are services like File Transfer Protocol (FTP) with high 
burst quality or HyperText Transfer Protocol (HTTP) with 
image files etc., real-time services will be greatly affected. In 
addition, since multimedia services occupy a wide range of 
bandwidths, the critical services to be guaranteed cannot be 
transmitted reliably in the prior networks. Therefore, in order 
to guarantee reliable transmission for the critical services, 
various Quality of Service (QoS) techniques have been pro 
posed. Internet Engineering Task Force (IETF) has put for 
ward many service models and mechanisms for QoS require 
ments. At present, a fairly recognized technique in the art is to 
adopt Integrated Service (Int-Serv) model in access area or 
edge area of a network, while to adopt Differentiated Service 
(Diff-Serv) model in core area of the network. 
0003. The Diff-Serv model guarantees QoS only by set 
ting priorities, which makes actual effect unpredictable 
though the line utilization ratio is high. Therefore, an inde 
pendent bearer control layer is introduced for the Dif-Serv 
model of a backbone network, a dedicated Diff-Serve QoS 
signaling mechanism is established and a dedicated resource 
management layer for managing topology resources of the 
network is established for Diff-Serv network. Such resource 
managing Diff-Service mode is called Diff-Service model 
with independent bearer control layer. FIG. 1 illustrates such 
a model of a Diff-Service model with independent bearer 
control layer. As shown in FIG. 1, a bearer control layer 102 
is located between a bearer network 103 and a service control 
layer 101 in this model. A Call Agent (CA) in service control 
layer 101 is a service server, such as a soft switch which can 
implement soft switch function. Bearer control layer 102 
includes one or more than one bearer network resource man 
ager, which is in charge of configuring management rules and 
network topology, assigning resource allocation for a client's 
service bandwidth request, controlling and managing all 
bearer network resource managers to transfer the client's 
service bandwidth application request and result as well as 
the route path information allocated for service application in 
between by way of signaling, for example, controlling and 
managing communications among bearer network resource 
managers 1, 2 and 3. In bearer network 103, each bearer 
network resource manager manages a given bearer network 
area which is called management domain of corresponding 
bearer network resource manager, for example, bearer net 
work resource manager 1 manages management domain 105. 
bearer network resource manager 2 manages management 
domain 106 and bearer network resource manager 3 manages 
management domain 107. Bearer network 103 includes an 
Edge Router (ER), a Border Router (BR) and a core router 
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104, the ER, BR and core router all belonging to the bearer 
network and generally called Connection Nodes (CNs). 
0004. The bearer control layer will determine a path for a 
user service when processing the user's service bandwidth 
application, and the bearer network resource manager will 
notify ER to forward service stream according to the specified 
path. Routes in a bearer network resource manager include 
two types: signaling route and service route. The signaling 
route means a procedure of how each bearer network resource 
manager finds the next hop of bearer network resource man 
ager. The service route means a procedure of how a bearer 
network resource manager finds a proper bearer Label 
Switching Path (LSP) according to service stream informa 
tion. A service route comprises an intra-domain route and an 
inter-domain route. 
0005 Generally speaking, the bearer network forwards 
user service streams with a specified route according to the 
path determined by the bearer control layer. At present, an 
LSP is established along the service stream path specified by 
the bearer control layer by way of resource reservation man 
ner, by utilizing Multi-Protocol Label Switching (MPLS) 
technique, or an end to end LSP is established by utilizing 
explicit route mechanism based on Resource ReServation 
Setup Protocol with Traffic Engineering extensions (RSVP 
TE) or Constraint Route Label Distribution Protocol (CR 
LDP). 
0006. At present, there are several schemes for route path 
establishment and resource allocation of a bearer network 
resource manager as follows: 
0007. One scheme is a technique of establishing route path 
on requirement, namely when a calling party initiates a call, a 
bearer network resource manager acquires LSP information 
real-timely from a router of a bearer network according to the 
current network topology and management rule, selects an 
LSP suitable for the current call from the LSP information, 
and releases this LSP after the current call is finished. In this 
scheme, because a bearer network resource manager acquires 
LSP information directly from a bearer network and it is 
required to reacquire and reselect corresponding LSP for each 
call, LSP information cannot be repeatedly used, which 
results in high routing load and low efficiency of a bearer 
network resource manager. 
0008 Another scheme utilizes bandwidth broker model of 
a Quality-of-Service backbone (QBone) experimental net 
work. Its network structure model is shown in FIG. 2. In this 
model, a corresponding bandwidth broker is set for each 
Diff-Serv management domain, such as bandwidth brokers 1, 
2 and 3. The bandwidth broker is in charge of processing 
bandwidth application requests from user hosts, service serv 
ers or network maintainers, and determining whether to 
authorize user's bandwidth application according to the 
resource reservation state of the current network, the config 
ured strategy as well as the Service Level Agreement (SLA) 
signed with the user. This bandwidth broker records various 
kinds of static or dynamic information, such as SLA configu 
ration information, topology information of physical net 
work, configuration information and strategy information of 
the router, user authentication information, current resource 
reservation information, network occupation state informa 
tion, and also records route information so as to confirm 
user's service stream path and location of cross-domain 
downstream bandwidth broker. 

0009. The internal structure of the bandwidth broker in 
FIG. 2 is shown in FIG. 3, including: an inter-domain inter 
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face, which communicates with bandwidth brokers of other 
bearer control layers; a user service interface, which commu 
nicates with a service server, a host/user and a network main 
tenance device; a strategy interface used for strategy control; 
a network management interface; a route information storage, 
which records intra-domain route information in a bearer 
network resource manager; a database; an intra-domain inter 
face and a simple strategy service module. The modules 
inside the bandwidth broker cooperate with each other. This 
bandwidth broker records various kinds of static or dynamic 
information, such as SLA configuration information, topol 
ogy information of physical network, configuration informa 
tion and strategy information of the router, user authentica 
tion information, current resource reservation information, 
network occupation state information, and also records route 
information so as to confirm user's service stream path and 
location of cross-domain downstream bandwidth broker. 

0010. In the network structure model shown in FIG. 2, a 
router in a bearer network reports route path resource infor 
mation to a bandwidth broker real-timely. The bandwidth 
broker acquires route path information Suitable for calling 
service of the client from the reported route path resource 
information, selects a route path for the call service of the 
client and reserves bandwidth resource in the route path. This 
technique scheme has disadvantages as follows, topology and 
management is very complicated because abandwidth broker 
directly manages resources and configuration information of 
all routers in the area; a route table needs to be updated 
frequently because a bandwidth broker needs to record 
dynamic route information of the local area, which will lead 
to instable network reservation; the service route determined 
by a bandwidth broker according to dynamic route informa 
tion of the local area is difficult to be identical with the actual 
forwarding route of the service stream. 
0011. An alternative scheme is Rich QoS scheme pre 
sented by NEC company. Its network structure model is 
shown in FIG. 4, including a QoS server 401 as the key 
component, a strategy server 402, a catalogue server 403 and 
a network management monitoring server 404 which are 
auxiliary with the QoS server. Here, the QoS server is in 
charge of allocating desirable bearer path for QoS service 
requests according to topology and resource condition of 
bearer network. The strategy server 402 sets parameters and 
configuration of relevant routers according to QoS server 401 
and strategy configuration information Such as management 
interface. The catalogue server 403 is a unified and intensive 
database used for storing network device configuration infor 
mation, user information and QoS information. The network 
management monitoring server 404 is in charge of collecting 
information, such as congestion state of routers and links in 
the bearer network, for reference for the QoS server when 
selecting a route for a service application. 
0012. In this scheme, LSP information is configured in the 
QoS server. The QoS server acquires LSP information suit 
able for the client's calling service from the LSP information, 
and selects an LSP for the client's calling service and reserves 
bandwidth resources in the LSP. After a service server sends 
abandwidth request to the QoS server, the QoS server records 
connection resource request for this call, allocates a satisfying 
bearer path for the service request according to QoS require 
ments as well as the current topology and the current resource 
condition of the bearer network, and then returns allocation 
result to the service server. The LSP information configured 
in the QoS server is divided into various levels based on 
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priority, and the QoS server selects high-priority LSP infor 
mation for service requests with high priority and low-prior 
ity LSP information for service requests with low priority. 
However, if there are large amount of service requests with 
low priorities and Small amount of service requests with high 
priorities, it will lead to network congestion upon services 
with low priorities and bandwidth idle upon services with 
high priorities, therefore this scheme is inflexible and low 
effective in routing. 
0013. In addition, this Rich QoS scheme relates to a pretty 
complex bearer network with a large number of routers. 
Meanwhile, QoS server and strategy server notify edge rout 
ers by using explicit route MPLS LSP establishment tech 
nique and a mode of establishing end-to-end LSP resulting in 
poor expansibility and limited network scale. Thus, this 
scheme is not applicable for end-to-end service requirements 
in a public network. 
0014. The above are several schemes for establishing and 
allocating resources. As for how to include service route path 
and signaling route path in multiple route paths and how to 
select a suitable route, multiple algorithms can be adopted. 
The selection of service route path and signaling route path 
can adopt the same or different algorithms. However, since 
each domain is singly managed by a certain bearer network 
resource manager, a bearer network resource manager cannot 
know LSP resource conditions in other domains managed by 
other bearer network resource managers, which will bring 
uncertain factors for route availability and thus affect service 
efficiency of network. 
0015 For instance, when a forward routing manner is 
adopted between a source bearer network resource manager 
and a destination bearer network resource manager, with 
reference to network structure shown in FIG. 5, intra-domain 
routes and inter-domain routes are sequentially selected from 
a source ER to a destination ER hop by hop, but this route 
selection manner is liable to lead to route selection failure. 
This is because if a service stream is to be transmitted from 
ER2 to ER3, all the four inter-domain LSPs, i.e. LSP11, 
LSP12, LSP13 and LSP14, between bearer network resource 
managers 1 and 2 are all selectable; however, when LSP 
resources between BR3 and ER3 inside bearer network 
resource manager 2 are used up while resources between BR4 
and ER3 are in idle state, bearer network resource manager 1 
will still select an inter-domain LSP according to route load 
sharing algorithm since it does not know LSP resource occu 
pation condition inside the domain managed by bearer net 
work resource manager 2. If LSP11 or LSP13 is selected, the 
route selection from bearer network resource manager 1 to 
bearer network resource manager 2 will be failed, thus lead 
ing to failure of entire routing. Therefore, in the above case, 
only adopting forward route selection manner cannot obtain 
reasonable resource allocation, and the main reason is that 
one bearer network resource manager does not know LSP 
resource utilization condition in those domains managed by 
other bearer network resource managers. In addition, there 
may be some rule constraints for certain specified perfor 
mance requirements and services in domains managed by 
certain bearer network resource managers, for example some 
specified streams are allowed to or forbidden to pass in a 
certain intra-domain LSP, which may also lead to route selec 
tion failure. However, if simply replacing forward route 
selection with backward route selection, the above-men 
tioned problem is also inevitable. Thus requirements of vari 
ous services cannot be satisfied well. 
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0016 For another instance, in the prior art, the path 
through which a service request will pass and occupied band 
width in this path are calculated according to routing tables in 
each router. In this case, while implementing intra-domain 
route selection, once information of a certain router is 
updated, for example when developing a new service or a 
service is updated, information of the bearer network 
resource manager on bearer control layer should also be 
updated, which may lead to instability of network reservation. 
Meanwhile, bearer network resource manager needs to record 
dynamic route information in the local domain, which may 
result in a problem that routing table will be updated fre 
quently. In this case, network reservation will be instable, and 
it is also difficult to guarantee the determined service route to 
be the same as the actual forwarding route of the service 
Stream. 

SUMMARY OF THE INVENTION 

0017. In view of this, a main object of the present invention 
is to provide a method for selecting a real-time service data 
transmission path, which can not only increase Success ratio 
of routing, but also obtain an optimal end-to-end route in a 
simple and flexible manner and guarantee reasonable 
resource allocation. 
0018. Another object of the present invention is to provide 
a method for selecting a real-time service data transmission 
path based on forward constraint and backward routing, 
which can increase success ratio of routing and guarantee 
reliable route establishment. 
0019. Still another object of the present invention is to 
provide a method for selecting a real-time service data trans 
mission path based on hop-by-hop routing, which can 
increase Success ratio of searching a next hop route by a 
bearer network resource manager and guarantee reliability of 
resource allocation. 
0020 Still another object of the present invention is to 
provide a method for selecting a real-time service data trans 
mission path based on hop-by-hop routing, which can 
increase success ratio of selecting bearer service connection 
for a bearer layer by a bearer network resource manager and 
guarantee reliability of resource allocation. 
0021 Still another object of the present invention is to 
provide a method for selecting a real-time service data trans 
mission path based on label Switching, which can not only 
implement routing in a bearer network resource manager, but 
also increase Success ratio of routing. 
0022. Still another object of the present invention is to 
provide a method for selecting a real-time service data trans 
mission path based on static route, which can decrease rout 
ing load of a bearer network resource manager and maintain 
network stability, with flexible and high-efficient routing and 
resource allocation. 
0023 Still another object of the present invention is to 
provide a method for selecting a real-time service data trans 
mission path, which can implement service route routing with 
QoS guarantee cross independent operation networks. 
0024. Still another object of the present invention is to 
provide a method for selecting a real-time service data trans 
mission path, which combines advantages of both E. 164 
addressing and IP addressing, and thus can simplify a routing 
table, increase network addressing capability, make routing 
of a large-scale IP network in operation network simple and 
fast, and increase stability of network route. 
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0025 Based on the above-mentioned objects, the present 
invention provides a method for selecting a real-time service 
data transmission path, comprising establishing an indepen 
dent bearer control layer comprising more than one bearer 
network resource manager between a service control layer 
and a bearer network, and further comprising: 
0026 after a source bearer network resource manager 
which is connected to the service control layer receives a 
connection request for a real-time service, orderly selecting 
and determining, from the source bearer network resource 
manager towards a destination bearer network resource man 
ager, an intra-domain route path for the real-time service in a 
management domain corresponding to each bearer network 
resource manager, and an inter-domain route path between 
adjacent management domains corresponding to adjacent 
bearer network resource managers. 
0027. The step of selecting and determining an inter-do 
main route path may comprise: when the connection request 
is sent from the Source bearer network resource manager to 
the destination bearer network resource manager segment by 
segment, each bearer network resource manager which 
receives the connection request reserving available route path 
resources between itself and the adjacent next hop bearer 
network resource manager; after the connection request 
arrives at the destination bearer network resource manager, 
determining a final route between adjacent bearer network 
resource managers from the destination bearer network 
resource manager to the source bearer network resource man 
ager segment by segment, and recovering the route path 
resources except those reserved for the determined routes. 
0028. Alternatively, the step of selecting and determining 
an intra-domain route path oran inter-domain route path may 
comprise: each bearer network resource manager or connec 
tion node inside a management domain managed by the 
bearer network resource manager which receives the connec 
tion request only determining a route path between itself and 
the adjacent next hop bearer network resource manager or 
connection node. Here, the route path is a label Switching 
path. 
0029. In the above scheme, the connection request is sent 
from a source bearer network resource manager to a destina 
tion bearer network resource manager segment by segment, 
after receiving a connection resource response from a next 
hop bearer network resource manager, each bearer network 
resource manager ahead of the destination bearer network 
resource manager allocates path resources in its own manage 
ment domain. 
0030. In the above scheme, the method may further com 
prise the step of presetting information of all route paths 
required by each bearer network resource manager, wherein 
the step of selecting and determining an intra-domain route 
path or an inter-domain route path comprises: each bearer 
network resource manager which receives the connection 
request selecting and determining a proper route from the 
preset available route paths. 
0031. If adopting IP route, the method may further com 
prise: configuring an area code for management domain of 
each bearer network resource manager according to E. 164 
manner, and establishing an inter-domain route information 
relationship table and an intra-domain route information table 
for each management area; 
0032 wherein the step of selecting and determining an 
intra-domain route path or an inter-domain route path com 
prises: selecting an intra-domain route path or an inter-do 
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main route pathofa bearer network resource manager accord 
ing to the established inter-domain route information 
relationship table and the established intra-domain route 
information table. 
0033. In the above scheme, the more than one bearer net 
work resource manager belongs to the same operation net 
work or different operation networks. 
0034. In the above scheme, the step of selecting and deter 
mining an inter-domain route path may comprise: determin 
ing the inter-route path according to a preset resource con 
straint condition or a preset routing strategy. 
0035. In the above scheme, the method may further com 
prise: taking all border routers between adjacent bearer net 
work resource managers as entry routers and exit routers 
respectively, obtaining a path aggregate including paths 
between each entry router and each exit router, and then 
selecting a desired inter-domain route between adjacent 
bearer network resource managers according to the path 
aggregate. 
0036. In the above scheme, the method may further com 
prise: taking an IP address segments corresponding to all 
border routers between adjacent bearer network resource 
managers as entry IP address identifiers and exit IP address 
identifiers respectively, obtaining a label Switching path 
aggregate including label Switching paths between each entry 
IP address identifier and each exit IP address identifier; and 
then selecting a desired inter-domain route between adjacent 
bearer network resource managers according to the label 
Switching path aggregate. 
0037. In the above scheme, the step of selecting and deter 
mining an intra-domain route path may comprise: determin 
ing the intra-domain route path in a management domain of a 
bearer network resource manager according to a preset 
resource constraint condition or a preset routing strategy. 
0038. In the above scheme, the method may further com 
prise: for each bearer network resource manager, taking all 
routers inside a management domain of the bearer network 
resource manager as entry routers and exit routers respec 
tively, obtaining a path aggregate including paths between 
each entry router and each exit router, and then selecting a 
desired intra-domain route of the bearer network resource 
manager according to the path aggregate. 
0039. In the above scheme, the method may further com 
prise: for each bearer network resource manager, taking all IP 
address segments inside a management domain of the bearer 
network resource manager as entry IP address identifiers and 
exit IP address identifiers respectively, obtaining a label 
Switching path aggregate including label Switching paths 
between each entry IP address identifier and each exit IP 
address identifier, and then selecting a desired intra-domain 
route of the bearer network resource manager according to the 
label Switching path aggregate. 
0040. The present invention also provides a method for 
selecting a real-time service data transmission path based on 
forward constraint and backward routing, comprising: 
0041 A1. a bearer network resource manager judging 
whether itself is a destination bearer network resource man 
ager after receiving a connection resource request, if so, 
executing step C1; otherwise, executing step B1; 
0042 B 1. the current bearer network resource manager 
which receives the connection resource request sending the 
connection resource request to a next hop bearer network 
resource manager, and reserving inter-domain route 
resources, and then returning to step Al; 
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0043 C1. the current bearer network resource manager 
which receives the connection resource request judging 
whether itself is an Source bearer network resource manager, 
if so, implementing establishment of a route path and ending 
the current routing procedure; otherwise, executing step F1: 
0044 D1. the bearer network resource manager which 
receives a connection resource response recovering the inter 
domain route resources; 
0045 E1. the current bearer network resource manager 
which receives the connection resource response judging 
whether itself is the Source bearer network resource manager, 
if so, implementing establishment of a route path and ending 
the current routing flow; otherwise, the current bearer net 
work resource manager finding the received corresponding 
connection resource request according to the received con 
nection resource response; and 
0046 F1. the current bearer network resource manager 
selecting an entry border router, confirming a previous hop 
bearer network resource manager according to the connection 
resource request, returning a connection resource response to 
the previous hop bearer network resource manager, and then 
returning to step D1. 
0047. The present invention also provides a method for 
selecting a real-time service data transmission path based on 
hop-by-hop routing, comprising: 
0048 A2. a bearer network resource manager which 
receives a connection resource request judging whether itself 
is a destination bearer network resource manager, if so, 
implementing establishment of a signaling route path and 
ending the current routing procedure; otherwise, executing 
step B2; and 
0049 B2. the current bearer network resource manager 
selecting a next hop bearer network resource manager, and 
sending the connection resource request to the next hop 
bearer network resource manager, returning to step A2. 
0050. The present invention also provides a method for 
selecting a real-time service data transmission path based on 
hop-by-hop routing, comprising: 
0051 A3... a current bearer network resource manager find 
ing an intra-domain entry Connection Node (CN) according 
to a received connection resource request, and adding infor 
mation of the found entry CN to an aggregate of searched 
routers: 
0.052 B3. the current bearer network resource manager 
selecting an intra-domain label Switching path according to 
the current entry CN: 
0053 C3. the current bearer network resource manager 
judging whether exit CN of the selected intra-domain label 
Switching path is an edge server or a border server inside 
management domain of the current bearer network resource 
manager, if so, implementing establishment of a service route 
path and ending the current routing procedure; otherwise, 
executing step D3; and 
0054 D3. the current bearer network resource manager 
judging whether information of the current exit CN is already 
added into the aggregate of searched routers, if so, abandon 
ing selection of the selected intra-domain label Switching 
path and returning to step B3; otherwise, taking the current 
exit CN as the current entry CN, recording information of this 
CN in the aggregate of searched routers, and returning to step 
B3. 
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0055. The present invention also provides a method for 
selecting a real-time service data transmission path based on 
label Switching, comprising: 
0056 A4. from a source bearer network resource manager, 
orderly determining an inter-domain label Switching path 
between each hop bearer network resource manager and a 
next hop bearer network resource manager and recording the 
inter-domain label Switching path, sending a connection 
resource request to the next hop bearer network resource 
manager, and judging whether the next hop bearer network 
resource manager is the destination bearer network resource 
manager, if so, executing step B4, otherwise, repeating step 
A4; 
0057 B4. from the destination bearer network resource 
manager, determining an intra-domain label Switching path 
of each hop bearer network resource manager and recording 
the intra-domain label Switching path, sending the inter-do 
main label Switching path and the intra-domain label Switch 
ing path recorded by the bearer network resource manager to 
the previous hop bearer network resource manager by means 
of a service route resource confirmation response until to the 
Source bearer network resource manager, and 
0058 C4. the source bearer network resource manager 
establishing an intra-domain label Switching path, and send 
ing the whole label switching path which is from the source 
bearer network resource manager to the destination bearer 
network resource manager to an end office router?tandem 
office router by means of a stream mapping command. 
0059. The present invention also provides a method for 
selecting a real-time service data transmission path based on 
static configuration, comprising: 
0060 A5. pre-configuring route path information required 
by a bearer network resource manager, and 
0061 B5. after receiving a connection resource request or 
a connection resource response, the bearer network resource 
manager selecting a proper route path from the route path 
information configured in step A5 according to the connec 
tion resource request or the connection resource response. 
0062. The present invention also provides a method for 
selecting a real-time service data transmission path in net 
works cross independent operation networks, comprising the 
steps of presetting a virtual destination user in a bearer net 
work resource manager which manages a border router in an 
independent operation network, bonding this virtual destina 
tion user with the border router in the current independent 
operation network, and the border router being connected to 
a gateway of a destination independent operation network 
that manages the destination user, and further comprising: 
0063 A6. when a user in the current independent opera 
tion network sending a service to a destination user of the 
destination independent operation network, a resource man 
ager of the current independent operation network determin 
ing the virtual destination user according to destination 
address of this service, determining a border router which 
bonds the current independent operation network with the 
virtual destination user, allocating bearer resources and route 
from the user sending the service to the border router in the 
current independent operation network for this service; and 
0064 B6. the current independent operation network and 
the destination independent operation network determining a 
route from the user sending the service to the destination user, 
according to the bearer resources and route allocated in step 
A6, a preset route between the current independent operation 
network and the destination independent operation network 
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as well as the bearer resources and route set by the destination 
independent operation network, and then sending the service. 
0065. The present invention also provides a method for 
selecting a real-time service data transmission path, compris 
ing setting management area code for management area cor 
responding to each bearer control server according to E. 164 
manner, establishing a topology relationship table which 
stores information of routes between different management 
areas, and establishing a route information table which stores 
information of routes inside a management area; further com 
prising: 
0.066 A7. a calling user sending a call request to a service 
server of the management area where the calling user is 
located; 
0067 B7. the service server sending a route request to a 
bearer control server corresponding to the management area 
according to the received call request; 
0068 C7. the bearer control server allocating a route for 
the calling user according to the received route request and 
the stored topology relationship table; and 
0069 D7, after the allocated route arrives at the manage 
ment area where the called user is located, a bearer control 
server of the management area where the called user is 
located selecting a route according to the established route 
information table of the management area. 
0070 According to the methods for selecting a real-time 
service data transmission path provided in the present inven 
tion, when it is needed to establish an end-to-end route from 
a source bearer network source manager to a destination 
bearer network source manager for a real-time service in an IP 
network configured with a bearer control layer, an intra 
domain route of each bearer network source manager and an 
inter-domain route between adjacent bearer network Source 
managers are determined segment by segment by making use 
of the division of management domains of bearer network 
Source managers. Therefore, an optimal end-to-end route can 
be selected, and bandwidth resources on the Internet can be 
utilized completely and reasonably, reliability of path estab 
lishment can be guaranteed, and path selection efficiency and 
Success ratio can be increased also. The present invention is 
applicable for networks with any topology structure, includ 
ing networks with various complicated structures, and it is 
easy to implement, maintain and manage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0071 FIG. 1 illustrates a differentiated service model with 
independent bearer control layer in the prior art. 
0072 FIG. 2 illustrates network framework of a band 
width broker model in QBone network in the prior art. 
0073 FIG. 3 is a schematic diagram illustrating internal 
structure of the bandwidth broker shown in FIG. 2. 

(0074 FIG. 4 illustrates network structure of Rich QoS 
scheme presented by NEC company in the prior art. 
0075 FIG. 5 is a schematic diagram illustrating routing by 
a bearer network resource manager. 
(0076 FIG. 6 is a flowchart of route path establishment 
between bearer network resource managers according to a 
first embodiment of the present invention. 
0077 FIG. 7 is a schematic diagram illustrating message 
interaction between multiple bearer network resource man 
agers according to the first embodiment of the present inven 
tion. 
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0078 FIG. 8 is a flowchart of signaling route path estab 
lishment in a bearer control layer according to a second 
embodiment of the present invention. 
007.9 FIG. 9 is a schematic diagram illustrating message 
interaction between multiple bearer network resource man 
agers during the process of signaling route path establishment 
according to the second embodiment of the present invention. 
0080 FIG.10 is a schematic diagram illustrating signaling 
route path establishmentina bearer control layer according to 
the second embodiment of the present invention. 
0081 FIG. 11 is a flowchart of service route path estab 
lishment in a bearer control layer according to the second 
embodiment of the present invention. 
0082 FIG. 12 illustrates a flow of configuring route path 
information and allocating resources by a bearer network 
resource manager according to a third embodiment of the 
present invention. 
0083 FIG. 13 is a schematic diagram illustrating route 
selection procedure in a bearer control layer according to the 
third embodiment of the present invention. 
0084 FIG. 14 illustrates another flow of configuring route 
path information and allocating resources by a bearer net 
work resource manager according to the third embodiment of 
the present invention. 
I0085 FIG. 15 is a flowchart of route selection by a bearer 
network resource manager according to a fourth embodiment 
of the present invention. 
I0086 FIG. 16 is a schematic diagram illustrating network 
structure for implementing route selection cross independent 
operation networks according to a fifth embodiment of the 
present invention. 
0087 FIG. 17 is a flowchart of route selection cross inde 
pendent operation networks according to the fifth embodi 
ment of the present invention. 
0088 FIG. 18 is a schematic diagram illustrating consti 
tutive structure of an IP data packet in IPv4. 
0089 FIG. 19 is a flowchart of network route control 
method according to the fifth embodiment of the present 
invention. 
0090 FIG. 20 is a flowchart illustrating a call procedure 
between users in different management areas according to the 
fifth embodiment of the present invention. 
0091 FIG. 21 illustrates control procedure of network 
route according to the fifth embodiment of the present inven 
tion. 
0092 FIG.22 is a schematic diagram illustrating a bearer 
control layer in a service route selection manner according to 
the present invention. 
0093 FIG. 23 illustrates a procedure of establishing an 
LSP in a bearer network under the condition shown in FIG. 
22. 
0094 FIG. 23 is a schematic diagram illustrating an intra 
domain path in another service routing manner according to 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0095 To make objects, technique schemes and advantages 
of the present invention clear, the present invention will be 
described in detail hereinafter with reference to accompany 
ing drawings and specific embodiments. 
0096. Core idea of the present invention is: in the network 
topology structure shown in FIG. 1, after receiving a connec 
tion request for a real-time service sent by a call agent in a 
service control layer, a source bearer network resource man 
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ager sends the connection request to a destination bearer 
network resource manager in sequence from itself, orderly 
selects and determines an intra-domain route path for the 
real-time service in a management domain corresponding to 
each bearer network resource manager, and an inter-domain 
route path between adjacent management domains corre 
sponding to adjacent bearer network resource managers, 
thereby selects an optimal route from the source bearer net 
work resource manager to the destination bearer network 
resource manager. 

0097 Here, the route from the source bearer network 
resource manager to the destination bearer network resource 
manager can also be called an end-to-end route. An optimal 
end-to-end route can be determined by means of a plurality of 
different routing manners, such as forward constraint back 
ward routing, hop-by-hop routing, static configuration rout 
ing. The route path can be a label Switching path or another 
bearer network path. 

The First Embodiment 

Forward Constraint and Backward Routing 

0098. Main idea of this routing method is as follows. Each 
bearer network resource manager, including a source bearer 
network resource manager, selects a next hop bearer network 
resource manager according to destination address in a 
request message and network topology structure after detect 
ing itself is not a destination bearer network resource manager 
according to the received connection resource request mes 
sage, namely after detecting the service stream in this request 
message should not be transmitted to external networks via 
any ER inside management domain of this bearer network 
resource manager, and then sends the connection resource 
request message to the next hop bearer network resource 
manager, and reserves inter-domain route resources between 
itself and the next hop bearer network resource manager. If 
detecting that itself is the destination bearer network resource 
manager according to the received connection resource 
request message, namely detecting that the service stream in 
this request message needs to be transmitted to an external 
network via a certain ER inside management domain of this 
bearer network resource manager, a certain bearer network 
resource manager selects an entry BR and an LSP inside the 
domain managed by this bearer network resource manager 
according to the request message, and then sends a connec 
tion resource response message including information about 
the selected entry BR to the previous hop bearer network 
resource manager. The previous hop bearer network resource 
manager selects a certain LSP inside its domain according to 
this entry BR, recovers the reserved inter-domain route 
resources, and also sends a connection resource response 
message including information about the entry BR in the LSP 
selected by itself to its previous hop bearer network resource 
manager. The rest may be deduced by analogy, until the 
Source bearer network resource manager also receives a con 
nection resource response message. Then the source bearer 
network resource manager selects an intra-domain LSP with 
the same method, recovers the reserved inter-domain route 
resources and finally sends a connection resource response 
message to the CA. So far, a whole route path has been 
established. 
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0099 FIG. 6 is a flowchart of signaling route path estab 
lishment between bearer network resource managers by uti 
lizing the routing method of forward constraint and backward 
routing. 
0100. In step 601, a resource bearer network resource 
manager receives a connection resource request message 
from a CA, the request message including connection infor 
mation, QoS parameters, service type etc. Here, the connec 
tion information includes session ID, IP address or domain 
name of a calling party, IP address or domain name of a called 
party. The QoS parameters include flow descriptor and band 
width requirement information. 
0101. In step 602, after receiving the connection resource 
request message, a bearer network resource manager judges 
whether itself is the destination bearer network resource man 
ager, namely whether the service stream in this request mes 
sage should be transmitted to an external network via a certain 
ER inside management domain of this bearer network 
resource manager. If so, step 605 will be executed; otherwise, 
step 603 will be executed. 
0102. In step 603, the bearer network resource manager 
selects a next hop bearer network resource manager accord 
ing to destination address in the connection resource request 
message, and selects an LSP for each selectable BR on the 
next hop bearer network resource manager side when select 
ing an intra-domain LSP between itself and the next hop 
bearer network resource manager, and reserves some band 
widths in each selected LSP. namely reserves intra-domain 
rOute resources. 

0103) In step 604, this bearer network resource manager 
sends a connection resource request message to the next hop 
bearer network resource manager, and then step 602 will be 
executed. 
0104. In step 605, this bearer network resource manager 
judges whether itself is the source bearer network resource 
manager. If so, step 610 will be executed; otherwise, step 609 
will be executed. 
0105. In step 606, according to the entry BR provided in 
the response message, the bearer network resource manager 
which receives the connection resource response message 
recovers the bandwidths reserved for the LSPs relating to 
those BRs other than the provided entry BR between itself 
and the next hop bearer network resource manager which 
returns the response message, namely reserves intra-domain 
rOute resources. 

0106. In step 607, this bearer network resource manager 
judges whether itself is the source bearer network resource 
manager. If so, step 610 will be executed; otherwise, step 608 
will be executed. 
0107. In step 608, this bearer network resource manager 
finds the received corresponding connection resource request 
message according to the connection resource response mes 
Sage. 
0108. In step 609, according to signaling route path 
between itself and the next hop bearer network resource man 
ager, as well as according to information about selectable 
border routers provided in the connection resource request 
information, this bearer network resource manager selects a 
Suitable intra-domain LSP inside the management domain of 
itself, and then determines an entry BR according to the 
selected intra-domain LSP. After determining the previous 
hop bearer network resource manager according to the con 
nection resource request message, the bearer network 
resource manager returns a connection resource response 

Jun. 5, 2008 

message to the previous hop bearer network resource man 
ager, the response message including information about the 
entry BR selected by this bearer network resource manager 
and route selection information of the downstream bearer 
network resource managers, and then returns to execute step 
606. 

0109. In step 610, route path establishment is completed. 
Specifically, the Source bearer network resource manager 
sends a stream mapping command to the ER inside the local 
domain. Here, the ER is the entry ER of the above-mentioned 
established route path. The command includes QoS. stream 
information, route path information etc. The Source bearer 
network resource manager returns a connection resource 
response message to the CA after receiving a response for the 
stream mapping command from the ER inside its domain. 
0110 Here, the connection resource request message in 
step 604 includes a BR aggregate called constraint aggregate. 
Each BR in this constraint aggregate is an exit BR of each 
selectable intra-domain LSP between the current bearer net 
work resource manager and the next hop bearer network 
resource manager, and each exit BR belongs to the next hop 
bearer network resource manager. Actually, this constraint 
aggregate provides a constraint condition for the next hop 
bearer network resource manager, namely the next hop bearer 
network resource manager can only select an entry BR of 
intra-domain LSP from this constraint aggregate. 
0111 Alternatively, in step 609, after selecting an entry 
BR in its own management domain according to the connec 
tion resource request message, this bearer network resource 
manager selects an intra-domain LSP and then determines 
the previous hop bearer network resource manager according 
to the connection resource request message. 
0112 FIG. 7 is a schematic diagram illustrating message 
interaction between multiple bearer network resource man 
agers. Here, bearer network resource manager 1 is the source 
bearer network resource manager and bearer network 
resource manager n is the destination bearer network resource 
manager, the other bearer network resource managers are 
intermediate bearer network resource managers. 
0113. When the source bearer network resource manager, 

i.e. bearer network resource manager 1, judging that itself is 
not the destination bearer network resource manager after 
receiving the connection resource request sent by a CA, it 
selects a next hop bearer network resource manager accord 
ing to destination address in this connection request and net 
work topology structure. When selecting an inter-domain 
LSPs between itself and the next hop bearer network resource 
manager, such as bearer network resource manager 2, if exits 
of these LSPs are different BRs on the side of bearer network 
resource manager 2, bearer network resource manager 1 will 
notify the next hop bearer network resource manager of an 
aggregate composed of exit BRS of all available inter-domain 
LSPs on the side of bearer network resource manager 2, i.e. a 
constraint aggregate, by means of a connection resource 
request message. Meanwhile, bearer network resource man 
ager 1 notifies bearer network resource manager 2 to perform 
inter-domain routing and that entry BR of the selected inter 
domain LSP must be one BR in the above-mentioned con 
straint aggregate when bearer network resource manager 2 
performs intra-domain routing. Then, bearer network 
resource manager 1 selects an inter-domain LSP for each 
selectable BR in the constraint aggregate, reserves certain 
bandwidths on each selected inter-domain LSP. namely 
reserves inter-domain route resources, and sends a connec 
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tion resource request message to bearer network resource 
manager 2. After receiving the connection resource request 
sent by bearer network resource manager 1, bearer network 
resource manager 2 determines that itself is not the destina 
tion bearer network resource manager, and selects a next hop 
bearer network resource manager with the same method as 
used by bearer network resource manager 1, namely selects 
bearer network resource manager 3, reserves inter-domain 
route resources and sends a connection resource request mes 
sage to bearer network resource manager 3. The rest may be 
deduced by analogy. That is, if determining that itself is not 
the destination bearer network resource manager after receiv 
ing a connection resource request sent by the previous hop 
bearer network resource manager, each bearer network 
resource manager will select a next hop bearer network 
resource manager with the same method as used by bearer 
network resource manager 1, reserve certain inter-domain 
route resources, and send a connection resource request mes 
sage to the next hop bearer network resource manager. 
0114. When determining that itself is the destination 
bearer network resource manager according to the connection 
resource request message sent by the previous hop bearer 
network resource manager, the destination bearer network 
resource manager, i.e. bearer network resource manager n, 
will select an entry BR from the constraint aggregate pro 
vided in this message and determine an intra-domain LSP 
according to the connection resource request message, return 
a connection resource response message to the previous hop 
bearer network resource manager after determining the pre 
vious hop bearer network resource manager, and notify the 
previous hop bearer network resource manager of the selected 
entry BR by means of this response message. According to 
the entry BR provided in the received connection resource 
response message, the previous hop bearer network resource 
manager of bearer network resource manager n recovers the 
inter-domain route resources reserved for the LSPs relating to 
those BRs other than the provided entry BR between itself 
and bearer network resource manager n, and then judges 
whether itself is the source bearer network resource manager. 
If not, it will find the connection resource request message 
corresponding to the received connection resource response 
message returned from bearer network resource manager n, 
and then select an entry BR and an intra-domain LSP with the 
method as used by bearer network resource manager n, deter 
mine its previous hop bearer network resource manager, and 
then return a connection resource response message to its 
previous hop bearer network resource manager, and notify the 
previous hop bearer network resource manager of the selected 
entry BR by means of the response message. The rest may be 
deduced by analogy. That is, each bearer network resource 
manager other than the Source bearer network resource man 
ager recovers inter-domain route resources by using the 
above-described method, selects an entry BR and an intra 
domain LSP returns a connection resource response message 
to its previous hop bearer network resource manager, until a 
connection resource response message arrives at the Source 
bearer network resource manager. After receiving the connec 
tion resource response message, the source bearer network 
resource manager recovers the inter-domain route resources 
reserved for the LSPs relating to those BRs other than the 
provided entry BR between itself and the next hop bearer 
network resource manager which sends the connection 
resource response message according to the entry BR pro 
vided in the message, then selects an intra-domain LSP and 
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finally finishes establishment of the whole route path. Then, 
the source bearer network resource manager sends a stream 
mapping command to the ER inside the local domain, and 
returns a connection resource response message to the CA 
after receiving a response for the stream mapping command 
from the intra-domain ER. 

0.115. In the above-described procedure, if there is exces 
sive inter-domain or intra-domain selectable path informa 
tion, it will lead to complex calculation and increase system 
overhead. In this case, some constraint conditions, such as 
service type, priority, some locally configured routing strat 
egies, some specified QoS requirements as well as the current 
network status such as resource availability conditions, Ser 
vice flow, can be added in order to simplify the calculation. 
0116. A specific embodiment of the above-noted routing 
method will be described hereinafter with reference to FIG.S. 
Assume that bearer network resource manager 1 manages 
edge servers ER1 and ER2 while bearer network resource 
manager 2 manages edge servers ER3 and ER4, and that 
address segments connected by ER1-ER4 are respectively 
10.1.0.0-10.1.255.255, 10.2.0.0-10.2.255.255, 10.3.0.0-10. 
3.255.255 and 10.4.0.0-10.4.255.255, as shown in FIG. 5. 
0117 Now if a CA sends a connection resource request 
message to bearer network resource manager 1, requiring to 
transfera certain service stream from ER2 managed by bearer 
network resource manager 1 to ER3 managed by bearer net 
work resource manager 2, bearer network resource manager 1 
will determine that itself is not the destination bearer network 
resource manager according to this connection resource 
request message, namely determine this service stream 
should not be transferred to an external network via any ER in 
the domain of itself, and then select a next hop bearer network 
resource manager, Such as bearer network resource manager 
2, according to destination address in the request message and 
network topology structure. After selecting the next hop 
bearer network resource manager, bearer network resource 
manager 1 detects that this service stream can be transmitted 
from ER2 to BR1 or BR2 by means of an intra-domain LSP. 
and that bearer network resource manager 2 can receive the 
service stream transmitted by bearer network resource man 
ager 1 using BR3 or BR4, that is, there are four selectable 
inter-domain LSPs between bearer network resource manag 
ers 1 and 2: LSP11, LSP12, LSP13 and LSP14. However, the 
four inter-domain LSPs have two exits that are BR3 and BR4 
managed by bearer network resource manager 2, specifically, 
exit of LSP11 and LSP13 is BR3, while exit of LSP12 and 
LSP14 is BR4. In this case, bearer network resource manager 
1 will select an inter-domain LSP for each selectable BR 
according to selectable BRs on the side of bearer network 
resource manager 2, for example only select LSP11 and 
LSP12, or LSP11 and LSP14, or LSP12 and LSP13, or LSP13 
and LSP14. Then bearer network resource manager 1 will 
reserve certain bandwidths for each selected inter-domain 
LSP namely reserve inter-domain route resources, and then 
send a connection resource request message to bearer net 
work resource manager 2. The message includes a constraint 
aggregate {BR3, BR4} for bearer network resource manager 
2 to select a BR from the aggregate. While performing intra 
domain route selection, bearer network resource manager 2 
must guarantee entry BR of the selected LSP is from the 
above-noted aggregate. 
0118. After receiving the connection resource request 
message sent by bearer network resource manager 1, accord 
ing to this message, bearer network resource manager 2 deter 
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mines that the service stream to be transmitted should be 
transmitted to an external network via an ER inside the 
domain managed by itself, i.e. ER3, and detects that in the 
domain managed by itself, there are a selectable intra-domain 
LSP between BR3 and ER3 and a selectable intra-domain 
LSP between BR4 and ER3. Then, bearer network resource 
manager 2 can select either BR3 or BR4 as entry BR of 
intra-domain LSP according to a certain condition or algo 
rithm. If selecting BR4 and determining an intra-domain LSP 
from BR4 to ER3, bearer network resource manager 2 sends 
a connection resource response message to bearer network 
resource manager 1, and reports information of BR4 to bearer 
network resource manager 1 by means of this message. 
According to the above selection result, bearer network 
resource manager 1 recovers bandwidths reserved for all the 
LSPs whose exit BR is BR3, determines an exit BR of an LSP 
inside its own domain, selects an intra-domain LSP from ER2 
to this exit BR, thereby finishing establishment of the whole 
route path. And then, bearer network resource manager 1 
sends a stream mapping command to ER2 inside its own 
domain, the command including information Such as QoS. 
stream information and route path. After receiving a response 
for the stream mapping command from ER2, bearer network 
resource manager 1 returns a connection resource response 
message to the CA. 
0119. In the above procedure, if bearer network resource 
manager 2 selects BR3 as entry BR of intra-domain LSP and 
determines an intra-domain LSP from BR3 to ER3, bearer 
network resource manager 2 sends a connection resource 
response message to bearer network resource manager 1, and 
reports information of BR3 to bearer network resource man 
ager 1 by means of this message. According to the above 
selection result, bearer network resource manager 1 recovers 
bandwidths reserved for all the LSPs whose exit BR is BR4, 
determines an exit BR of an LSP inside its own domain, and 
selects an intra-domain LSP from ER2 to this exit BR, 
thereby finishing establishment of the whole route path. And 
then, bearer network resource manager 1 sends a stream map 
ping command to ER2 inside its own domain, the command 
including information Such as QoS. route path. After receiv 
ing a response for the stream mapping command from ER2, 
bearer network resource manager 1 returns a connection 
resource response message to the CA. 
0120 Though the above-described embodiment is 
described by taking a service stream transmission procedure 
between two bearer network resource managers which 
respectively include two BRs as example, the present 
embodiment is also applicable for a service stream transmis 
sion procedure between two or more than two bearer network 
resource managers which respectively include one or more 
than one BR. 

0121. In addition, if there are a plurality of inter-domain 
LSPs between two bearer network resource managers, such 
as bearer network resource managers 1 and 2, and entry BR of 
each inter-domain LSP is on the side of bearer network 
resource manager 1 while exit BR is on the side of bearer 
network resource manager 2, one or more than one inter 
domain LSP can be selected for each selectable exit BR, and 
certain bandwidths are reserved for each selected LSP. 
namely inter-domain route resources are reserved. In practi 
cal application, the above-noted manner may lead to a great 
amount of waste of inter-domain resources, thus bearer net 
work resource manager 1 may select an optimal aggregate of 
entry BRs on the side of bearer network resource manager 1 
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according to a certain algorithm, such that an aggregate of exit 
BRs of the inter-domain LSPs corresponding to all entry BRs 
in the above-noted optimal aggregate comprises all available 
exit BRs on the side of bearer network resource manager 2. 
0.122 The present routing scheme provides a routing man 
ner of forward constraint and backward routing. In detail, a 
bearer network resource manager will reserve some inter 
domain route resources when selecting an inter-domain LSP. 
and report exit BRs of all available LSPs to a next hop bearer 
network resource manager. The aggregate of exit BRS indi 
cates entry BRs of the next hop bearer network resource 
manager. After selecting an LSP, the next hop bearer network 
resource manager will report the selected exit BR to the 
previous hop bearer network resource manager. And then the 
previous hop bearer network resource manager recovers the 
route resources reserved for those LSPs relating to other BRs. 
This method of reserving inter-domain route resources 
beforehand and then determining intra-domain and inter-do 
main route makes it possible to completely and reasonably 
utilize the resources of each bearer network resource manager 
and to increase Success ratio of routing. 
I0123. By adopting the mechanism of combining forward 
routing and backward routing, and by way of reserving inter 
domain route resources beforehand and then determining 
intra-domain and inter-domain route, the current routing 
method can make complete and reasonable use of the 
resources of each bearer network resource manager, guaran 
tee the reliable establishment of route, thus makes it possible 
to utilize network resources reasonably and increase effi 
ciency and Success ratio of routing. The current routing 
method is applicable for networks of any topology structure, 
and is easy to implement, maintain and manage. 

The Second Embodiment 

Hop-by-Hop Routing Manner 

0.124. The present routing scheme provides a method of 
hop-by-hop routing in a bearer network, its key idea is: under 
the condition that each bearer network resource manager in a 
bearer control layer only knows the topology structure of its 
own management domain, or under the condition that each 
CN only knows its adjacent CNs, the bearer network resource 
manager or the CN will only select and determine a next hop 
bearer network resource manager or a next hop CN. 
0.125 FIG. 8 is a flowchart of signaling route path estab 
lishment in a bearer control layer by utilizing the hop-by-hop 
routing method of the current embodiment. 
I0126. In step 801, a source bearer network resource man 
ager receives a connection resource request message from a 
CA, the request message including connection information, 
QoS parameters, service type etc. Here, the connection infor 
mation includes session ID, IP address or domain name of a 
calling party, IP address or domain name of a called party. The 
QoS parameters include flow descriptor and bandwidth 
requirement information. 
I0127. In step 802, the current bearer network resource 
manager which receives the connection resource request mes 
sage judges whether connection between itself and the device 
which sends this request message is available; ifunavailable, 
step 805 will be executed; otherwise, step 803 will be 
executed. The unavailability means the connection between 
the current bearer network resource manager and the previous 
hop bearer network resource manager is not available due to 
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unavailability of resources of the current bearer network 
resource manager, malfunction of itself or other reasons. 
0128. In step 803, according to destination address in the 
connection resource request message, the current bearer net 
work resource manager judges whether itself is the destina 
tion bearer network resource manager, if so, step 807 will be 
executed; otherwise, step 804 will be executed. 
0129. In step 804, according to destination address in the 
connection resource request message, the current bearer net 
work resource manager determines the next hop bearer net 
work resource manager, and sends a connection resource 
request message to the selected next hop bearer network 
resource manager. Then step 802 will be executed. 
0130. In step 805, the current bearer network resource 
manager that receives the connection resource request mes 
sage returns a connection resource rejection message to the 
bearer network resource manager that sends this connection 
resource request message. 
0131. In step 806, according to this connection resource 
rejection message, the current bearer network resource man 
ager that receives the connection resource rejection message 
finds the received corresponding connection resource request 
message. Then step 804 will be executed. 
0.132. In step 807, according to the connection resource 
request message, the current bearer network resource man 
ager returns a connection resource response message to the 
bearer network resource manager that sends this request mes 
Sage. 
0133. In step 808, the current bearer network resource 
manager that receives the connection resource response mes 
sage judges whether itself is the source bearer network 
resource manager. If so, step 810 will be executed; otherwise, 
step 809 will be executed. 
0134. In step 809, according to the connection resource 
response message, the current bearer network resource man 
ager finds the received corresponding connection resource 
request message. And then step 807 will be executed. 
0135) In step 810, establishment of signaling route path is 
completed. 
0136. After the signaling route path is established, accord 
ing to the above-described connection resource request mes 
sage sent by the CA, the source bearer network resource 
manager will send a stream mapping command to corre 
sponding entry ER inside its own domain, the command 
including session ID, stream information, QoS parameters, 
flow descriptor and label stack of the whole path. 
0137 The above-described mechanism in which a bearer 
network resource manager sends a connection resource 
response message to the previous hop bearer network 
resource manager in sequence can be called a confirmation 
mechanism, and the above-described mechanism in which a 
bearer network resource manager sends a connection 
resource rejection message to the previous hop bearer net 
work resource manager in sequence and the previous hop 
bearer network resource manager reselects a next hop bearer 
network resource manager can be called a backSpace mecha 
nism. By adding Such a backSpace mechanism and a confir 
mation mechanism to a hop-by-hop routing method, the 
present embodiment can maximize reliability of connection 
establishment and save network resources. Of course, unre 
stricted backspace is not allowed, so the number of back 
spaces or a certain time span limitation can be preset in order 
to guarantee hop-by-hop inquiry efficiency. For instance, if 
number of backspaces exceeds the preset number, or if a 
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certain bearer network resource manager receives a connec 
tion resource rejection message but finds the time span 
between this received rejection message and corresponding 
connection resource request message exceeds the preset time 
span limitation, the current routing will be deemed as failure 
and the next routing will be started. Ora backspace flag can be 
used and the flag can be used for backSpace for only once. 
0.138. In practical application, some networks such as 
reticular networks have complex structure. In the above-de 
scribed routing procedure, in order to avoid the already 
selected bearer network resource manager in the selected 
route paths from being reselected as the next hop bearer 
network resource manager of a certain bearer network 
resource manager in this path, an aggregate of searched 
bearer network resource managers may be set. In this case, 
step 804 may further comprise: before sending a connection 
resource request message to the next hop bearer network 
resource manager, the current bearer network resource man 
ager judges whether the selected next hop bearer network 
resource manager is in the above-noted aggregate of searched 
bearer network resource managers; if so, the current bearer 
network resource manager abandons the selected next hop 
bearer network resource manager and reselect a next hop 
bearer network resource manager in step 804, otherwise, the 
current bearer network resource manager adds its own infor 
mation to the aggregate of searched bearer network resource 
managers, and then sends a connection resource request mes 
sage to the selected next hop bearer network resource man 
ager. 
0.139 FIG. 9 is a schematic diagram illustrating message 
interaction between multiple bearer network resource man 
agers according to the present embodiment. In FIG.9, bearer 
network resource manager 1 is the source bearer network 
resource manager, bearer network resource manager n is the 
destination bearer network resource manager, and others are 
intermediate bearer network resource managers. 
0140. When the source bearer network resource manager, 
namely bearer network resource manager 1, receives a con 
nection resource request message sent by a CA, it judges 
whether the connection between itself and the transmitting 
end of this request message, i.e. the CA, is available according 
to its own status. After determining that itself is not the des 
tination bearer network resource manager according to this 
request message, bearer network resource manager 1 selects 
a next hop bearer network resource manager according to 
information Such as service type, resource availability status, 
priority, locally configured routing strategy as well as desti 
nation address in the received connection resource request 
message, and then sends a connection resource request mes 
sage to the selected next hop bearer network resource man 
ager, namely bearer network resource manager 2. After 
receiving the connection resource request message sent by 
bearer network resource manager 1, according to its own 
status. Such as resource unavailability, self malfunction or 
other reasons, bearer network resource manager 2 determines 
that the connection between itself and the transmitting end of 
this request message, namely bearer network resource man 
ager 1, is not available, and then returns a connection resource 
rejection message to bearer network resource manager 1. 
According to the connection resource rejection message 
returned by bearer network resource manager 2, bearer net 
work resource manager 1 reselects a next hop bearer network 
resource manager and sends a connection resource request 
message to the reselected next hop bearer network resource 
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manager, namely bearer network resource manager 3. The 
rest may be deduced by analogy. After receiving a connection 
resource request message sent by its previous hop bearer 
network resource manager, each intermediate bearer network 
resource manager will judge whether the connection between 
itself and the previous hop bearer network resource manager 
is available according to its own situation. If a certain inter 
mediate bearer network resource manager determines that the 
connection between itself and the previous hop bearer net 
work resource manager is unavailable according to its own 
situation, it will send a connection resource rejection message 
to the previous hop bearer network resource manager. The 
previous hop bearer network resource manager will reselect a 
next hop bearer network resource manager according to the 
returned connection resource rejection message, and will 
send a connection resource request message to the newly 
selected next hop bearer network resource manager. If a cer 
tain intermediate bearer network resource manager deter 
mines, after receiving a connection resource request message 
sent by its previous hop bearer network resource manager, 
that the connection between itself and the previous hop bearer 
network resource manager is available according to its own 
situation, and that itself is not the destination bearer network 
resource manager according to this request message, it will 
select a next hop bearer network resource manager according 
to information Such as service type, resource availability sta 
tus, priority, locally configured routing strategy as well as 
destination address in the received connection resource 
request message, and then send a connection resource request 
message to the selected next hop bearer network resource 
manager. 

0141. After the destination bearer network resource man 
ager, namely bearer network resource manager n, receives a 
connection resource request message sent by its previous hop 
bearer network resource manager, it will determine that the 
connection between itself and the previous hop bearer net 
work resource manager is available. When bearer network 
resource manager n determines that itself is the destination 
bearer network resource manager according to this request 
message, it will return a connection resource response mes 
sage to the bearer network resource manager that has sent this 
request message, namely the previous bearer network 
resource manager of bearer network resource managern. The 
previous hop bearer network resource manager of bearer net 
work resource manager n determines that itself is not the 
Source bearer network resource manager according to the 
received connection resource response message, then finds 
the received corresponding connection resource request mes 
sage according to the connection response message returned 
by bearer network resource manager n, and then returns a 
connection resource response message to the bearer network 
resource manager that has sent this connection resource 
request message, namely to the previous hop bearer network 
resource manager of the current bearer network resource 
manager. The rest may be deduced by analogy. Each interme 
diate bearer network resource manager returns a connection 
resource response message to its previous hop bearer network 
resource manager according to the above-mentioned method. 
When the source bearer network resource manager, namely 
bearer network resource manager 1, receives a connection 
resource response message returned by its next hop bearer 
network resource manager, it will find the received corre 
sponding connection resource request message according to 
this response message, and then returns a connection resource 
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response message to the CA that has sent this connection 
resource request message. So far the whole procedure of 
establishing a signaling route path is completed. 
0142. It can be seen from FIG.9 that, each bearer network 
resource manager must provide a connection resource 
response message or a connection resource rejection message 
for each received connection resource request message, and 
that each bearer network resource manager sends a connec 
tion resource response message or a connection resource 
rejection message to its previous hop bearer network resource 
manager only after receiving the connection resource 
response message or connection resource rejection message 
from its next hop bearer network resource manager. Through 
this confirmation mechanism and backSpace mechanism, 
reliability of resource allocation is ensured and resource 
waste is avoided. 
0.143 FIG. 10 is a schematic diagram illustrating signaling 
route path establishmentina bearer control layer according to 
the present embodiment. In the present embodiment, the 
method of establishing a signaling route path is as follows. 
0144. When receiving a connection resource request mes 
sage sent by a CA, bearer network resource manager 1001 
determines that itself is not the destination bearer network 
resource manager according to this request message, then 
selects all bearer network resource managers that can be 
selected as a next hop bearer network resource manager 
according to destination address in this request message as 
well as topology of other bearer network resource managers 
adjacent to bearer network resource manager 1001. As shown 
in FIG. 10, since bearer network resource manager 1002 and 
1004 are adjacent to bearer network resource manager 1001, 
bearer network resource manager 1001 takes both bearer 
network resource managers 1002 and 1004 as selectable next 
hop bearer network resource managers, and then selects 
either bearer network resource manager 1002 or 1004 as the 
next hop bearer network resource manager according to infor 
mation Such as service type, resource availability status, pri 
ority and locally configured routing strategy. In the present 
embodiment, assuming the next hop bearer network resource 
manager selected by bearer network resource manager 1001 
is bearer network resource manager 1002, bearer network 
resource manager 1001 sends a connection resource request 
message to bearer network resource manager 1002. The 
request message includes information Such as session ID, 
quintuple, service type, QoS parameters and address of exit 
BR of the selected inter-domain LSP, and is used for bearer 
network resource manager 1002 to perform intra-domain 
routing. Likely, bearer network resource manager 1002 deter 
mines that itself is not the destination bearer network resource 
manager according to the connection resource request mes 
sage sent by bearer network resource manager 1001, so also 
follows the above-described rule to select all bearer network 
resource managers that can be selected as the next hop bearer 
network resource manager. Here, the selectable bearer net 
work resource managers are bearer network resource manag 
ers 1003 and 1005, as shown in FIG. 10, and then bearer 
network resource manager 1002 selects either bearer network 
resource manager 1003 or 1005 as the next hop bearer net 
work resource manager. In the present embodiment, assum 
ing bearer network resource manager 1002 selects bearer 
network resource manager 1003 as the next hop bearer net 
work resource manager and sends a connection resource 
request message to it. According to the connection resource 
request message sent by bearer network resource manager 
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1002, bearer network resource manager 1003 determines that 
itself is just the destination bearer network resource manager, 
and then returns a connection resource response message to 
bearer network resource manager 1002. In like manner, 
bearer network resource manager 1002 returns a connection 
resource response message to bearer network resource man 
ager 1001; bearer network resource manager 1001 returns a 
connection resource response message to the CA and finally 
completes the whole procedure of establishing the signaling 
route path. Then, according to the above-noted received con 
nection resource request message, bearer network resource 
manager 1001 sends a stream mapping command to ER 1006 
which is an entry of the local domain, the command including 
session ID, stream information, QoS parameters, flow 
descriptor and label stack of the whole path. 
0145. In the above procedure, if a certain bearer network 
resource manager on this signaling route path detects that the 
connection between itself and its previous hop bearer network 
resource manager is unavailable due to resource unavailabil 
ity, self malfunction or other reasons, this bearer network 
resource manager will sends a connection resource rejection 
message to its previous hop bearer network resource man 
ager, notifying the previous hop bearer network resource 
manager to select another bearer network resource manager 
on the selectable route paths as the next hop bearer network 
resource manager. For example, in the above-noted embodi 
ment, if bearer network resource manager 1002 detects mal 
function in itself, or detects that resources on the LSP 
between itself and bearer network resource manager 1001 are 
used up, bearer network resource manager 1002 will send a 
connection resource rejection message to bearer network 
resource manager 1001, and bearer network resource man 
ager 1001 can reselect a next hop bearer network resource 
manager according to this rejection message. In the above 
embodiment, bearer network resource manager 1001 can 
select bearer network resource manager 1004 as the next hop 
bearer network resource manager. The rest may be deduced 
by analogy, signaling route path can be established through 
the rouge path from bearer network resource manager 1004 to 
bearer network resource manager 1003 via bearer network 
resource manager 1005. 
0146 The above-described mechanism in which a bearer 
network resource manager sends a connection resource rejec 
tion message to the previous hop bearer network resource 
manager in sequence is called a backSpace mechanism, which 
can maximize reliability of connection establishment. In 
practical application, number of backspaces or a certain time 
span limitation can be preset in order to guarantee hop-by 
hop inquiry efficiency. 
0147 The above describes the procedure of establishing a 
signaling route path by adopting the hop-by-hop routing 
method according to the present embodiment. The principle 
and mechanism of this method are also applicable for intra 
domain routing of a certain bearer network resource manager 
in its managed domain, the only difference being that each 
bearer network resource manager independently completes 
its intra-domain routing rather than implementing message 
interaction between bearer network resource managers. In a 
domain managed by a bearer network resource manager, each 
CN stores its own routing table. Therefore, in the method 
provided by the present embodiment, each bearer network 
resource manager simulates a routing table for every CN in its 
domain, namely bearer network resource manager gets the 
routing information stored by CN and stores them in itself. 
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Then, a bearer network resource manager performs intra 
domain routing according to routing table of each CN. While 
performing intra-domain routing, each bearer network 
resource manager can utilize hop-by-hop routing method to 
select routes between various CNs, and select an LSP path 
aggregate to carry this service stream. 
0148 FIG. 11 is a flowchart of service route path estab 
lishment in a bearer control layer according to the present 
embodiment. The specific steps are as follows. 
0149. In step 1101, the bearer network resource manager 
which is performing intra-domain routing judges whether 
itself is the Source bearer network resource manager. If so, 
this bearer network resource manager finds an entry ER inside 
its domain according to IP address information in the connec 
tion resource request message received from a CA and take 
the found entry ER as entry CN, and adds information of this 
entry ER to an aggregate of searched routers; otherwise, the 
current bearer network resource manager finds an entry BR 
according to information in the received connection resource 
request message, takes the found entry BR as entry CN, and 
adds information of this entry ER to the aggregate of searched 
routers. Here, any intra-domain LSP comprises an entry CN 
and an exit CN. 
0150. In step 1102, an intra-domain LSP is selected 
according to the current entry CN. This intra-domain LSP can 
be selected randomly, or according to some conditions such 
as user address, LSP activation status, routing priority, band 
width requirements and so on. 
0151. In step 1103, it is judged whether the selected router 
on the other end, namely exit CN, is a BR or an ER inside the 
domain managed by the current bearer network resource 
manager, if so, this intra-domain LSP is successfully selected 
and step 1106 will be executed; otherwise, step 1104 will be 
executed. 
0152. In step 1104, it is judged whether the above-noted 
exit CN is already added to the above-noted aggregate of 
searched routers, if so, the selection of the above-selected 
LSP will be abandoned, and step 1102 in which an LSP is 
reselected will be executed; otherwise, step 1105 will be 
executed. 
0153. In step 1105, the exit CN in step 1103 is taken as 
entry CN and step 1102 will be executed. 
0154) In step 1106, the procedure of establishing service 
route path is completed and the current routing flow will be 
ended. 
0155 To sum up, the hop-by-hop routing method accord 
ing to the present embodiment can be adopted for selecting 
both inter-domain signaling route path and intra-domain Ser 
Vice routing, or the hop-by-hop routing method according to 
the present embodiment is adopted for selecting signaling 
route while other algorithms are used for selecting service 
route, or the hop-by-hop routing method according to the 
present embodiment is adopted for selecting service route 
while other algorithms are used for selecting signaling route. 
Or, the hop-by-hop routing method according to the present 
embodiment is adopted for selecting intra-domain route 
while other algorithms are used for selecting inter-domain 
route; and vice versa. Specific routing schemes can be deter 
mined according to network situation and service require 
mentS. 

0156 By utilizing the mechanism of hop-by-hop applica 
tion and confirmation as well as backSpace and reselecting 
method, with the present routing scheme, resource allocation 
reliability is guaranteed, and Success ratio of inter-domain 
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and intra-domain routing by each bearer network resource 
manager in the bearer control layer is improved. By adopting 
this routing method, since there is backspace and reselecting 
mechanism in this method, even if malfunction happens to a 
certain node or link in the network, the malfunction will exert 
very little influence in providing accurate route information. 
Furthermore, the hop-by-hop routing method provided in the 
present embodiment has no special requirement for network 
structure, and is applicable for networks of any topology 
structure, including various complex networks. 

The Third Embodiment 

Static Routing Manner 

0157. The core idea of the present embodiment is as fol 
lows. Route path information is pre-configured either in a 
bearer network resource manager statically or by utilizing a 
dedicated database. A bearer network resource manager 
acquires the configured route path information when being 
activated, and selects a proper route path from the pre-con 
figured route path information after receiving a connection 
resource request or a connection resource response, so that 
establishment and selection of route path are completely 
separated. Here, the configured route path information can be 
placed in a route table with entry routers and exit routers as 
column items and row items respectively. The table can be a 
route table indicating relationship between ER and BR, or be 
one indicating relationship between BRs. 
0158. In the present embodiment, data transmission is 
implemented via a network based on the Diff-serv model 
shown in FIG.1. The route in the bearer control layer of this 
model comprises signaling route between bearer network 
resource managers, i.e. inter-domain route, and service route 
between CNs, i.e. intra-domain route. As shown in FIG. 1, 
bearer network resource manager 1 is the source bearer net 
work resource manager, and bearer network resource man 
ager 2, which can be called midway bearer network resource 
manager, is the bearer network resource manager through 
which the current request passes other than bearer network 
resource manager 1 or the destination bearer network 
resource manager, and bearer network resource manager 3 is 
the destination bearer network resource manager. Manage 
ment domains 105,106 and 107 are respectively managed by 
bearer network resource managers 1, 2 and 3. There can be 
several midway bearer network resource managers, and there 
can be none also. There is only one midway bearer network 
resource manager in the present embodiment. 
0159. In the present embodiment, route path information 
required by bearer network resource manager must be pre 
configured. Here, route path information includes LSP infor 
mation and route information. Here, LSP information denotes 
specific path information, and route information denotes a 
kind of constraint information for service routing, which 
indicates corresponding relationship between LSP identifier 
and each of user's IP address, flow information, bandwidth 
information and service type information. Since the present 
embodiment mainly concerns LSP information, it will be 
illustrated mainly in terms of LSP information hereinafter. 
0160 There are two ways to pre-configure LSP informa 
tion as follows. 
0161. One way is to statically configure LSP information 
in a bearer network resource manager, namely a network 
administrator statically configures LSP information in a 
bearer network resource manager. The statically configured 
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LSP information comprises both information of LSPs which 
are already established in the bearer network and information 
of LSPs which are not established yet. If the LSP is not 
established, a bearer network resource manager sends a 
request to a CN in the bearer network. After receiving this 
request, the CN establishes an LSP in the bearer network 
according to LSP information in the request and returns a 
response indicating a successful establishment; or the bearer 
network resource manager transmits this configured LSP 
information to the CN and the CN establishes the LSP, if LSP 
is successfully established, the CN will return a response 
indicating the successful establishment; otherwise, the CN 
will return a failure message requesting to delete this config 
ured LSP information. 

0162 The other way is to utilize a dedicated database to 
configure LSP information. In this method, a dedicated route 
path information database is established, in which informa 
tion of LSPs which are already established in the bearer 
network and information of LSPs which are not established 
yet is configured, and the LSP information real-timely 
reported by a CN in the bearer network is received and stored 
in this route path information database. 
0163. If the route path information database stores infor 
mation of the not-established LSPs in the bearer network, it 
will send a request to the CN in the bearer network. After 
receiving this request, the CN establishes an LSP in the bearer 
network according to LSP information in the request and 
returns a response indicating a successful establishment; or 
the bearer network resource manager transmits this config 
ured LSP information to the CN and the CN establishes the 
LSP if LSP is successfully established, the CN will return a 
response indicating the Successful establishment; otherwise, 
the CN will return a failure message requesting to delete this 
configured LSP information. 
0164. To clearly describe the pre-configured LSP informa 
tion, contents of LSP information are presented in form of a 
matrix table in the present embodiment. 
0.165. The LSP information comprises intra-domain LSP 
information of the current bearer network resource manager 
and inter-domain LSP information between the current bearer 
network resource manager and the next hop bearer network 
resource manager. The intra-domain LSP information is 
stored in an intra-domain LSP matrix table, and the inter 
domain LSP information is stored in an inter-domain LSP 
matrix table. 
0166. After receiving a connection resource request or a 
connection resource response, a bearer network resource 
manager selects proper LSP information for the user's call 
service from the configured LSP information, and reserves 
bandwidth resources on the LSP for this call service. FIG. 12 
illustrates a flow of configuring route path information and 
allocating resources by a bearer network resource manager. 
As shown in FIGS. 1 and 12, the procedure of selecting a route 
path from a source bearer network resource manager to a 
destination bearer network resource manager is as follows. 
0167. In step 1201, a CA receives a call request sent by a 
user and sends a connection resource request to bearer net 
work resource manager 1. The connection resource request 
includes connection information, QoS parameters, service 
type and so on. The connection information includes session 
ID, IP address or domain name of the calling party as well as 
IP address or domain name of the called party. The QoS 
parameter includes flow descriptor and bandwidth require 
ment information. 
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0.168. In step 1202, after receiving the connection resource 
request sent by the CA, bearer network resource manager 1 
selects, according to IP address or domain name of the calling 
party in this connection resource request, an ER correspond 
ing to IP address or domain name of the calling party from 
management domain 105 and takes this ER as entry router of 
the whole LSP, the entry router generally means a calling end 
office router or a calling tandem office router, here it is ER1. 
In the present embodiment, specific content of intra-domain 
LSP information in management 105 can be seen from the 
matrix table shown in table 1. Here, ER3 and BR5 are not 
presented in FIG. 1. 

TABLE 1. 

Exit 

Entry ER1 ER3 BR1 BRS 

ER1 — {(LSPa)} {(LSP1)} {(LSP6)} 
ER3 (LSPb)} - {(LSPS), (LSPb, {(LSPb, LSP6)} 

LSP1)} 

(0169. It can be seen from table 1 that there are three LSPs 
taking ER1 as entry router: LSPa, LSP1 and LSP. from which 
one will be selected with a special method, comprising: uti 
lizing load sharing principle, polling manner or priority con 
figured according to service requirements. Here, the load 
sharing principle means to equalize loads of all LSPs and 
preferentially select the LSP with less loads; the polling man 
ner means to select a selectable LSP in order; utilizing priority 
configured according to service requirements is selecting cor 
responding LSP according to special requirements based on 
service priority. 
0170 Supposing that LSP1 is selected and exit router of 
LSP1 is BR1; and bandwidth resources are reserved in LSP1 
according to QoS parameters in the connection resource 
request. 
0171 Bearer network resource manager 1 takes BR1 as 
entry router of inter-domain LSP between management 
domains 105 and 106, and selects an inter-domain LSP 
between management domains 105 and 106 from an intra 
domain LSP matrix table shown in table 2 in which BR6 and 
BR7 are not shown in FIG.1. This inter-domain LSP matrix 
table and the intra-domain LSP matrix table can be integrated 
into one table. 

TABLE 2 

Exit 

Entry BR1 BR2 BR6 BR7 

BR1 - {(LSP3)} {(LSP10)} 
BR2 (LSP4)} - {(LSP13)} {(LSP15)} 
BR6 - {(LSP12)} 
BR7 (LSP11)} {(LSP14)} 

0172. It can be seen from table 2 that there are two LSPs 
taking BR1 as entry router: LSP3 and LSP10, and then cor 
responding LSP is selected by adopting load sharing principle 
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or polling manner or priority configured according to service 
requirements. Supposing that LSP3 is selected and exit router 
of LSP3 is BR2, and certain bandwidth resources are reserved 
in LSP3 according to QoS parameters in the connection 
resource request. 
0173. In step 1203, bearer network resource manager 1 
sends a connection resource request to bearer network 
resource manager 2. The connection resource request 
includes original QoS parameters, service type and connec 
tion information. Here, the connection information further 
includes address of bearer network resource manager 2 and 
that of BR2. 
0.174. In step 1204, bearer network resource manager 2 
receives the connection resource request sent by bearer net 
work resource manager 1, and takes BR2 in this connection 
resource request as entry router of intra-domain LSP of man 
agement domain 106, and then selects an intra-domain LSP of 
management domain 106 from the intra-domain LSP matrix 
table of bearer network resource manager 2 with the same 
method as that used in step 1202. Supposing that LSP16 is 
selected and exit router of LSP16 is BR3, and certain band 
width resources are reserved in LSP16 according to QoS 
parameters in the connection resource request. 
0.175 Bearer network resource manager 2 takes BR3 as 
the entry router of the inter-domain LSP between manage 
ment domains 106 and 107, and selects an inter-domain LSP 
between management domains 106 and 107 from the inter 
domain LSP matrix table of bearer network resource manager 
2 with the same method as that used in step 1202. Supposing 
that LSP17 is selected and exit router of LSP17 is BR4, and 
certain bandwidth resources are reserved in LSP17 according 
to QoS parameters in the connection resource request. 
0176). In step 1205, bearer network resource manager 2 
sends a connection resource request to bearer network 
resource manager 3. The connection resource request 
includes original QoS parameters, service type and connec 
tion information. Here, the connection information further 
includes address of bearer network resource manager 3 and 
that of BR4. 
0177. In step 1206, bearer network resource manager 3 
receives the connection resource request sent by bearer net 
work resource manager 2, and takes BR4 in this connection 
resource request as entry router of intra-domain LSP of man 
agement domain 107, and then selects an ER corresponding 
to IP address or domain name of the called party in manage 
ment 107 and takes this ER as exit router of the whole LSP, the 
exit router generally refers to a called end office router or a 
called tandem office router, here it is ER2. Bearer network 
resource manager 3 takes ER2 as exit router of the intra 
domain LSP of management domain 107, and selects an 
intra-domain LSP of management domain 107 from intra 
domain LSP matrix table of bearer network resource manager 
3 with the same method as that used in step 1202. Supposing 
that LSP18 is selected, and certain bandwidth resources are 
reserved in LSP18 according to QoS parameters in the con 
nection resource request. 
0178. In step 1207, bearer network resource manager 3 
returns a connection resource response to bearer network 
resource manager 2, the connection resource response includ 
ing information of BR4 and LSP18. 
0179. In step 1208, bearer network resource manager 2 
receives the connection resource response returned by bearer 
network resource manager 3, confirms the bandwidth 
resources reserved by bearer network resource manager 2 for 
this request, and sends a connection resource response to 
bearer network resource manager 1. The connection resource 
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response includes information of BR2, information of LSP18 
in the connection resource response returned by bearer net 
work resource manager 3, information of LSP16 and LSP 17 
selected by bearer network resource manager 2. 
0180. In step 1209, bearer network resource manager 1 
receives the connection resource response returned by bearer 
network resource manager 2, confirms the bandwidth 
resources reserved for this request by bearer network resource 
manager 1, and completes the selection of LSP path aggregate 
for this request. The LSP path aggregate includes: LSP18. 
LSP17 and LSP 16 in the connection resource response 
received by bearer network resource manager 1, LSP3 and 
LSP1 selected by bearer network resource manager 1. Then, 
bearer network resource manager 1 transmits this LSP path 
aggregate as well as connection information and QoS param 
eters in the connection resource request to ER1 by means of a 
stream mapping command and completes resource alloca 
tion, so that ER1 obtains the LSP information allocated by 
bearer control network for the current call. 

0181. As shown in FIG. 13, ER1 acquires LSP informa 
tion 1301 of the current call, wherein information 1301 
includes LSP1, LSP2, LSP3, LSP4 and LSP5. The LSP 
selected in the above step is from ER1 to BR1 via LSP1. Label 
information of LSP1 is modified to LSP1" while the LSP 
passes through core router 1303, LSP information 1302 arriv 
ing at BR1 includes LSP2, LSP3, LSP4 and LSP5. The LSP 
then travels from BR1 to BR2 via LSP2, label information of 
LSP2 is modified to LSP2" while the LSP passes through core 
router 1304. LSP information 1303 arriving at BR1 includes 
LSP3, LSP4 and LSP5. The rest may be deduced by analogy, 
that is, the LSP then travels from BR2 to BR3 via LSP3, and 
then to BR4 via LSP4, finally to ER2 via LSP5. Thus the 
calling party can send information to the called party through 
this LSP. 
0182. In step 1210, after receiving a stream mapping com 
mand response from ER1, bearer network resource manager 
1 sends a connection resource response to the CA, indicating 
Successful acquisition of LSP information and Successful 
resource allocation. 

0183 FIG. 14 illustrates another flow of configuring LSP 
information and allocating resources by a bearer network 
resource manager according to the present embodiment. In 
this flow, specific method is similar with that illustrated in 
FIG. 12, the only difference being that bearer network 
resource manager firstly selects an inter-domain LSP and 
then selects an intra-domain LSP after receiving a connection 
resource response. Therefore, steps of this flow will be briefly 
illustrated, as shown in FIG. 14, this routing procedure is as 
follows. 

0184. In step 1401, a CA sends a connection resource 
request to bearer network resource manager 1. 
0185. In step 1402, bearer network resource manager 1 
selects an inter-domain LSP between management domains 
105 and 106. 

0186. In step 1403, bearer network resource manager 1 
sends a connection resource request to bearer network 
resource manager 2. 
0187. In step 1404, bearer network resource manager 2 
selects an inter-domain LSP between management domains 
106 and 107. 

0188 In step 1405, bearer network resource manager 2 
sends a connection resource request to bearer network 
resource manager 3. 
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0189 In step 1406, bearer network resource manager 3 
selects an intra-domain LSP of management domain 107 
from an intra-domain LSP matrix table. 
0190. In step 1407, bearer network resource manager 3 
returns a connection resource response to bearer network 
resource manager 2. 
0191 In step 1408, bearer network resource manager 2 
selects an intra-domain LSP of management domain 106 
from an intra-domain LSP matrix table. 
0.192 In step 1409, bearer network resource manager 2 
returns a connection resource response to bearer network 
resource manager 1. 
0193 In step 1410, bearer network resource manager 1 
selects an intra-domain LSP of management domain 105 
from an intra-domain LSP matrix table, transmits the whole 
LSP path aggregate as well as connection information and 
QoS parameters in the connection resource request to an entry 
router, and completes resource allocation. 
0194 In step 1411, bearer network resource manager 1 
returns a connection resource response to the CA. 
(0195 Since the LSP information required by bearer net 
work resource managers is pre-configured in the present 
embodiment, when a bearer network resource manager 
selects LSP or allocating LSP and bandwidth resources for a 
client's call service, it will acquire LSP information from 
bearer network resource managers directly, and select a 
proper LSP for the current call from the LSP information. So 
LSP information can be repeatedly used, thereby decreasing 
routing load of bearer network resource managers, increasing 
routing efficiency and maintaining network stability. In addi 
tion, there is no priority restriction for the LSP information 
configured in bearer network resource managers, thus routing 
and resource allocation can be completed with flexibility and 
high efficiency. 

The Fourth Embodiment 

Label Switching Routing Manner 

0196. The present scheme adopts Diff-serv model shown 
in FIG. 1 to implement data transmission, wherein the bearer 
control layer route of this model comprises: signaling routes 
between bearer network resource managers and service 
routes between CNs, the service route specifically compris 
ing intra-domain routes and inter-domain routes. There are 
two aspects to determine routes in the bearer network 
resource manager: one aspect is to determine routes between 
bearer network resource managers and determine the next 
hop bearer network resource manager, thus establishing a 
signaling route path; another aspect is that each bearer net 
work resource manager determines route path for each Ser 
Vice in bearer layer, thus establishing a service route path. 
Here, the CN may be ER, BR and other routers such as 
Switching routers. 
(0.197 FIG. 15 is a flowchart of routing by a bearer network 
resource manager according to the present routing manner. 
The specific steps are as follows. 
0.198. In step 1500, a CA sends a connection resource 
request to a source bearer network resource manager, the 
connection resource request including destination IP address 
or domain name of this user. 
0199. In step 1501, according to this IP address or domain 
name, the bearer network resource manager whose end office 
router?tandem office router accesses the service initiated by 
the CA is determined and the exit router of this service in the 
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source bearer network resource manager is determined. BR of 
this source bearer network resource manager can be deter 
mined according to information Such as service type and 
service parameters in the connection resource request sent by 
the CA, as well as route information in the source bearer 
network resource manager. The route information of this 
Source bearer network resource manager can be preset and 
stored in the source bearer network resource manager, or be 
reported to the source bearer network resource manager by 
the CN in the source bearer network resource manager. 
0200. In step 1502, a bearer network resource manager 
performs inter-domain routing between the current bearer 
network resource manager and the next hop bearer network 
resource manager for the service initiated by the CA. While 
performing inter-domain routing between the current bearer 
network resource manager and the next hop bearer network 
resource manager for the service initiated by the CA, an 
available LSP can be determined according to the service's 
service type, resource availability status, priority, configured 
routing strategy and QoS requirements, and certain band 
widths are reserved on this LSP in the current bearer network 
resource manager for this application. The current bearer 
network resource manager sends a connection resource 
request to the next hop bearer network resource manager, the 
request including entry router of the inter-domain route path 
to the next hop bearer network resource manager, QoS param 
eters and service type of this service, as well as destination IP 
address of the next hop bearer network resource manager. 
0201 In step 1503, according to the selected exit router of 
LSP in the bearer network resource manager in step 1502, an 
entry router of the next hop bearer network resource manager 
is determined, and information of this router is carried in the 
connection resource request message to be sent to the next 
hop bearer network resource manager. 
0202 In step 1504, an exit router of the next hop bearer 
network resource manager is determined, according to ser 
Vice type and service parameters in the connection resource 
request sent by the previous hop bearer network resource 
manager as well as route information of the current bearer 
network resource manager. It is judged whether this bearer 
network resource manager is the destination bearer network 
resource manager, namely end office router?tandem office 
router, if so, step 1506 will be executed; otherwise, step 1505 
will be executed. 
0203. In step 1505, this bearer network resource manager 

is taken as the current bearer network resource manager, and 
then step 1502 will be executed. 
0204. In step 1506, after inter-domain LSP routing 
between bearer network resource managers is completed, 
according to intra-domain entry router and intra-domain exit 
router of each bearer network resource manager, intra-do 
main LSP of each bearer network resource manager is deter 
mined, a bearer network resource manager will apply for 
bandwidth resources and record the LSP resource informa 
tion, and then transmit the LSP resources recorded by itself 
and the next hop bearer network resource manager to its 
previous hop bearer network resource manager by means of a 
connection resource response, until the response arrives at the 
Source bearer network resource manager. 
0205. In step 1507, the source bearer network resource 
manager selects an intra-domain LSP of this bearer network 
resource manager as intra-domain route path, and starts a 
stream mapping command, sends to an ER session ID, stream 
information, QoS parameters, flow descriptor as well as the 
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whole LSP path aggregate of this service from the source 
bearer network resource manager to the destination bearer 
network resource manager, thus completing routing between 
bearer network resource managers for this service. 
0206 When applying the method according to the present 
embodiment to perform intra-domain LSP routing of a bearer 
network resource manager, different routing algorithms can 
be adopted. For instance, a method of pre-calculating route 
path can be adopted, comprising: presetting an intra-domain 
route table of a bearer network resource manager and deter 
mining an LSP by looking up BR and ER of this bearer 
network resource manager in the table; hop-by-hop route 
algorithm can be adopted, comprising: selecting an LSP from 
a certain intra-domain CN to other CN, and repeating this 
procedure until an exit router of this LSP is a certain BR in this 
management domain; matrix route algorithm can be adopted, 
comprising: presetting an intra-domain route table of bearer 
network resource manager and determining an LSP by look 
ing up BR of this bearer network resource manager in the 
table. In addition, Dijakstra algorithm, Bellman-Ford algo 
rithm or static configuration algorithm can be adopted also. 
0207. When applying the method according to the present 
embodiment to perform inter-domain routing of bearer net 
work resource manager, different route algorithms can be 
adopted. For instance, hop-by-hop route algorithm can be 
adopted, comprising: selecting an LSP from a certain inter 
domain BR to other CN, and repeating this procedure until an 
exit router of this LSP is a BR of a certain bearer network 
resource manager. 
0208 Although intra-domain routing and inter-domain 
routing for bearer network resource manager are indepen 
dent, they are also inseparable, namely, after receiving a 
connection resource request, a bearer network resource man 
ager has not only to determine an intra-domain LSP of this 
bearer network resource manager but also to determine an 
inter-domain LSP between itself and the next hop bearer 
network resource manager. 
0209. The routing method according to the present 
embodiment will be described with reference to a specific 
example and FIG. 5 which is a schematic diagram illustrating 
routing by a bearer network resource manager. 
0210. There are ER1, ER2. BR1 and BR2 in the domain of 
bearer network resource manager 1, there are BR3, BR4, ER3 
and ER4 in the domain of bearer network resource manager 2, 
and there are other CNs (not shown in FIG. 5) as well as 
in-between LSPs (not shown in FIG.5) in the domains of both 
bearer network resource managers 1 and 2. The routes 
between bearer network resource managers 1 and 2 includes 
LSP11, LSP12, LSP13 and LSP14. 
0211 When receiving a connection resource request sent 
by the CA with IP address as 10.1.0.0/16, bearer network 
resource manager 1 will determine entry router as ER1 
according to IP address of this request, and then determine 
exit router as BR1 according to destination address, service 
type and service parameters of this connection resource 
request. The service parameters may comprise bandwidth 
requirements, priority and so on. If bearer network resource 
manager 1 detects that both LSP11 and LSP22 can arrive at 
bearer network resource manager 2, according to service 
type, resource availability status, priority, configured routing 
strategy and QoS requirements of this service initiated by the 
CA, it will determine an available LSP and record it, for 
example, LSP11 is selected as the inter-domain route path 
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from BR1 to BR3 and thus entry router of bearer network 
resource manager 2 is determined as BR3. Bearer network 
resource manager 1 sends a connection resource request to 
bearer network resource manager 2, and bearer network 
resource manager 2 learns that its exit routeris ER4 according 
to route information of itself. And then, bearer network 
resource manager 1 selects an LSP according to ER1 and BR1 
and records the LSP and bearer network resource manager 2 
selects an intra-domain route path of LSP according to BR3 
and destination address of the service in the request, for 
example ER4. Finally, bearer network resource manager 2 
returns a connection resource response to bearer network 
resource manager 1, the response including intra-domain 
LSP of bearer network resource manager 2, so that bearer 
network resource manager 1, namely the source bearer net 
work resource manager, can get service route path of this CA 
and complete routing between bearer network resource man 
agers for this CA. 
0212. The method provided in the present embodiment is 
applicable to networks with complex structure, wherein inter 
domain routes between bearer network resource managers 
are determined firstly and then intra-domain routes of the 
bearer network resource manager are selected. Intra-domain 
routing and inter-domain routing of a bearer network resource 
manager can be performed respectively with different routing 
algorithms according to factual situations, so as to guarantee 
that data are well transmitted between bearer network 
resource managers and that network resources of bearer net 
work resource manager are reasonably used, with higher rout 
ing Success ration, easy implementation and convenient 
maintenance. 

The Fifth Embodiment 

Routing Manner with Virtual Destination User 
Address Segment 

0213. There are border routers in an independent opera 
tion network generally. The border outers are used to connect 
with border routers of other independent operation networks 
and realize interconnection between independent operation 
networks. When an independent operation network is estab 
lished, in the present embodiment, a virtual destination user 
having destination user address segment information cross 
independent operation networks is preset in a bearer network 
resource manager. This bearer network resource manager 
manages border routers in the current independent operation 
network, and the preset virtual destination user is bonded with 
a border router. Meanwhile, a route to the real destination user 
is configured in the gateway of destination independent 
operation network, and gateway of this destination indepen 
dent operation network is connected to this border router of 
the current resource manager. 
0214. There can be multiple border routers in an indepen 
dent operation network, so virtual destination user and cor 
responding border router must be bonded together, and the 
corresponding border router is connected to a gateway of 
destination independent operation network that manages the 
real destination user. In this way, the resource manager of the 
current independent operation network can determine a vir 
tual destination user of the current independent operation 
network according to the transmitted destination address of 
the service cross independent operation networks, thus deter 
mine the border router that is connected to this virtual desti 
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nation user, and allocate a route in the current independent 
operation network from the user sending the service to this 
border router. 
0215. In the present embodiment, the destination user 
address segment set by virtual destination user can be either 
one address or a segment of addresses. 
0216. When a bearer network resource manager in a 
bearer control layer receives a connection resource request 
cross independent operation networks sent by a user of the 
current independent operation network via a service server, 
the bearer network resource manager of this independent 
operation network determines that this service is to be sent to 
a virtual destination user according to destination address of 
the service in this request, thus obtains the border router that 
bonds this independent operation network with the virtual 
destination user to which this service is sent. According to 
QoS property, destination address and Source address, the 
bearer network resource manager allocates network 
resources and route in the bearer layer of this independent 
operation network from the user sending the request to this 
border router, this service is transmitted to this border router 
of the current independent operation network according to the 
allocated network resources and route in the bearer layer of 
this independent operation network. This border router of the 
current independent operation network transmits this service 
to a gateway of the destination independent operation net 
work, and the gateway of the destination independent opera 
tion network transmits this service to the real destination user 
according to the preset route. 
0217. When the border router of the current independent 
operation network is connected to border routers of multiple 
independent operation networks, because a table of corre 
sponding relation between address segment information of 
destination user and gateways of destination network is preset 
in the border router of the current independent operation 
network in the prior art, the border router of the current 
independent operation network can look up this table accord 
ing to destination address of the service, determine the gate 
way of the destination independent operation network to 
which this service is to be sent, and then send this service to 
the determined gateway of the destination independent opera 
tion network. 
0218. When the destination independent operation net 
work is a bearer network with QoS guarantee, the gateway in 
the destination independent operation network is a border 
router. Alternatively, no route from border router to destina 
tion user is preset in destination independent operation net 
work, but bearer control layer performs routing according to 
destination address and QoS parameters of the service to be 
transmitted by border router and allocates bearer resources 
and route according to the current status of the destination 
independent operation network, and then the border router 
transmits this service to the destination user according to this 
allocated bearer resources and route. 

0219. This route selection scheme will be described with 
reference to a specific embodiment and FIG. 16 which is a 
schematic diagram illustrating network structure for imple 
menting routing cross independent operation networks 
according to the present routing scheme. Here, both the cur 
rent independent operation network and the destination inde 
pendent operation network are of QoS guarantee. As shown in 
FIG. 16, supposing that USER1 of the current independent 
operation network transmits data to USER2 of the destination 
network, bearer network resource managers 1 and 2 of the 
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current independent operation network control resource allo 
cation and routing of the bearer layer of the current indepen 
dent operation network, while bearer network resource man 
ager 3 of the destination independent operation network 
controls resource allocation and routing of bearer layer of the 
destination independent operation network. USER1 is con 
nected to border router ER1 of the current independent opera 
tion network as well as to service server CA1, a virtual 
USER2 of the destination user cross independent operation 
networks is set in bearer network resource manager 2 of the 
current independent operation network, and is bonded with 
BR1. Bearer network resource manager 2 controls BR1 
according to the set virtual USER2, BR1 is connected to ER2 
of the destination independent operation network, real 
USER2 in the destination independent operation network is 
connected to both ER3 and CA2, and CA1 is connected to 
CA2. 
0220. As shown in FIG. 17, by adopting the network struc 
ture shown in FIG.16, the procedure of implementing routing 
cross independent operation networks comprises the steps as 
follows, supposing that USER1 sends a service to USER2. 
0221. In step 1700, USER1 sends a connection resource 
request to bearer network resource manager 1 via CA1., the 
request including information Such as QoS parameters, 
Source address and destination address of this service. 
0222. In step 1701, after receiving this request, bearer 
network resource manager 1 negotiates with other bearer 
network resource managers in the current independent opera 
tion network, judges whether the destination address 
included in this request is an address managed by the current 
independent operation network, if so, step 1702 will be 
executed; otherwise, step 1703 will be executed. Here, the 
procedure of bearer network resource manager 1 negotiating 
with other bearer network resource managers in the current 
independent operation network can be negotiation between 
bearer network resource managers 1 and 2, and the negotia 
tion can be implemented with any technique in the prior art. 
0223) In step 1702, according to information of QoS 
parameters, Source address and destination address of this 
service, bearer network resource manager 1 and other bearer 
network resource managers in the current independent opera 
tion network allocate bearer layer resources and route for this 
service, and the service sent by USER1 is transferred to the 
user with destination address according to the allocated 
bearer layer resources and route through the bearer layer. 
0224. In step 1703, in the case this destination address is 
managed by another independent operation network, bearer 
network resource manager 1 and other bearer network 
resource managers in the current independent operation net 
work determine the preset virtual USER2 according to QoS 
parameters, Source address and destination address of this 
service, thus determine border router BR1 of the current 
independent operation network which is bonded to virtual 
USER2 and to which this service is to be sent, allocate bearer 
layer resources and route in the current independent operation 
network between USERS which sends this request to border 
router BR1 for this service. 
0225. The procedure of determining the preset virtual 
USER2 may comprise judging whether destination address of 
this service is in the address segment of virtual USER2. 
0226. In step 1704, after routing of the current indepen 
dent operation network is finished, the route from border 
router BR1 of the current independent operation network to 
border router BR2 of the destination independent operation 
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network is determined according to the preset corresponding 
relationship table, and finally CA1 sends a service resource 
request to CA2. The service resource request is forwarded to 
bearer network resource manager 3 of the destination inde 
pendent operation network, and then bearer network resource 
manager 3 allocates network resources and route from ER2 to 
USER2 in the destination independent operation network for 
this service according to QoS parameters, Source address and 
network segment information of ER2 of this service. 
0227. In step 1705, according to the bearer layer resources 
and route from the user sending this request to border router 
BR1 allocated in step 1704, the route set between BR1 of the 
current independent operation network to ER2 of the desti 
nation independent operation network, and the bearer layer 
resources and route from edge router ER2 to destination user 
USER2 allocated by the destination independent operation 
network, the service sent by USER1 is transmitted to desti 
nation user USER2 via border router BR1 of the current 
independent operation network in bearer layer and ER2 of the 
destination independent operation network. 
0228. Destination independent operation network can also 
be another network without QoS guarantee, such as an IP 
network. In this case, the service sent to destination indepen 
dent operation network is transmitted to destination user 
according to the route set by the destination independent 
operation network itself. 
0229. The method provided in the present embodiment 
can establish a communication path with QoS guarantee on 
bearer control layer, and can shield topology structures of 
different independent operation networks, thus realizing 
transmission of services with QoS guarantee cross indepen 
dent operation networks. 
0230. In the present embodiment, a virtual destination 
user with address segment information is set in resource 
manager of the current independent operation network. When 
a user of the current independent operation network sends a 
service to a destination user of another independent operation 
networks, the resource manager of the current independent 
operation network determines the virtual destination user 
according to destination address carried in the service, then 
according to QoS parameters, source address and destination 
address of this service, the resource manager can allocate 
route and bearer resources to the virtual destination user for 
this service. This service is then transmitted to virtual desti 
nation user according to the allocated route and bearer 
resources, the border router with network segment informa 
tion of virtual destination user transfers this service to a 
gateway of the destination independent operation network, 
and the gateway of the destination independent operation 
network transfers this service to the real destination user 
according to the preset route. Therefore, routing of a service 
with QoS guarantee cross independent operation networks 
can be realized with the present embodiment. 

The Sixth Embodiment 

Combination of E. 164 Addressing and IP Route 
Addressing 

0231 IP address route manner is to perform addressing 
through destination IP address included in an IP packet, the IP 
address being the unique address allocated for each host 
computer connected to the Internet. FIG. 18 shows IP data 
gram format of IPv4, as shown in FIG. 18, an IP datagram is 
composed of head and data. As to IPv4, four bytes in the head 
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are used to indicate IP address of destination station, and an IP 
route just utilizes this IP address of destination station for 
addressing, wherein the network is found firstly according to 
net-id in IP address of destination station, and then the host is 
found according to host-id. 
0232. The method of addressing bearer path in a bearer 
network by utilizing IP address manner in a network with 
bearer control layer is right the method of addressing accord 
ing to IP address in bearer control server. The stored route 
information is generally IP route table information with IP 
address as addressing destination, and the route table is used 
to select a bearer network bearer path. 
0233. Although IP address structure makes it convenient 
to address on the Internet, IP address cannot reflect any geo 
graphical information concerning the host's location. Current 
networks are all established in terms of geographical loca 
tions, so the number of IP route tables in the current network 
is dependent on aggregation degree of IP address which 
denotes capability of combining IP addresses in terms of 
network segments. Capability of IP address aggregation will 
be poorer and poorer with new IP segments being added, and 
increase of the number of IP route tables will make IP route 
stability poorer, and will increase time span and difficulty of 
IP route addressing. 
0234 E. 164 is a kind of labeling and addressing manner in 
the current telecommunication network, and is widely 
applied in Public Switched Telephone Network (PSTN) and 
Integrated Service DigitalNetwork (ISDN).E.164 is a kind of 
user number that comprises geographical information of 
user's location, but it is not applied in IP network at present. 
0235 Core idea of the present routing scheme is to divide 
the network into multiple different management areas and 
adopt different control manners upon routing, specifically, 
selecting a route between different management areas 
according to E. 164 addressing manner and selecting a route 
inside a management area according to IP route addressing 
a. 

0236. With reference to FIG. 19, the network routing pro 
cedure in the present routing scheme comprises the following 
steps: 
0237 Steps 1901-1902: dividing a network into multiple 
different management areas and setting a corresponding 
bearer control server for each management area. The man 
agement area can be a metropolitan area network, a provincial 
backbone network or a national backbone network. 

0238 Step 1903: setting an area code for each manage 
ment area according to E. 164 manner. 
0239. As is well known to those skilled in the art, E. 164 
evolves from standard telephone labeling system and it is a 
standard Suggested by ITU-T for international telecommuni 
cation labeling, especially for labeling in ISDN, Switched 
Multimegabit Data Service (SMDB) and broadband ISDN. 
An E. 164 number is composed of the following elements: 
country code (1-3 digits), area code (n digits) and telephone 
number (15-n digits). An E. 164 number comprises geo 
graphical location information and a telecommunication net 
work is established according to geographical location, 
which makes network route addressing by using E. 164 man 
ner simple and fast. 
0240. If other countries also employ the same network 
framework to establish a cross-country network through 
interconnection, country codes can be specified so as to facili 
tate addressing between different countries. 
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0241 One management area corresponds to one bearer 
management server, so bearer management server also has 
corresponding label. Therefore, by labeling different bearer 
management servers, corresponding management areas can 
obtain corresponding area codes. 
0242 Step 1904: establishing a topology relationship 
table including corresponding management area codes and 
other management areas in each bearer control server. The 
table comprises: destination area code, the next hop area 
code, the path and other information, the table is used to store 
route information between this management area and other 
management areas inside the network. 
0243 Step 1905: establishing corresponding intra-area 
route information table of a management area in each bearer 
control server. The table comprises: destination IP address, 
the next hop path and other information. The table is used to 
store the configured route information of this management 
aca. 

0244 Step 1906: in case there are user services of different 
management areas, inter-area routing among different man 
agement areas is performed according to the set area codes of 
management areas, and intra-area routing inside the manage 
ment area is performed according to the established route 
information table inside this management area. 
0245 Step 1907: in case there are user services of the same 
management area, intra-area routing inside the management 
area is performed according to the established route informa 
tion table inside this management area. 
0246 The route control manner in step 1906 will be 
described in detail hereinafter with reference to a call proce 
dure of users in different management areas. 
0247. As shown in FIG. 20, the call procedure of users in 
different management areas comprises the following steps. 
0248. In step 2001, the calling user sends a call request to 
a service server of a management area where the calling user 
is located. The call request includes area code of the manage 
ment area where the called user is located and a called user 
number. 
0249. In step 2002, after receiving the call request, the 
service server sends a route request message to a correspond 
ing bearer control server of the current management area 
according to this call request. This route request message 
includes: area code of the management area where the calling 
user is located, the calling user number, area code of the 
management area where the called user is located and the 
called user number. The calling user number and the called 
user number can be allocated by any other service providers 
or by a prior manner, Such as IP address of the calling user and 
that of the called user, or other internal numbers. If the calling 
user and the called user are in the same management area, area 
code of the management area where the called user is located 
can be omitted. 

(0250. In step 2003, the bearer control server obtains area 
code of the management area where the called user is located 
according to the received route request message. 
0251. In step 2004, the bearer control server judges 
whether the called user is a user of the current management 
area, if so, step 2005 will be executed; otherwise, step 2006 
will be executed. 

0252. In step 2005, a route is selected according to the 
established route information table inside the management 
area, and relevant routers are notified to forward user's ser 
Vice to the called user according to the selected route. 
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0253) In step 2006, according to the received route request 
message and the stored topology relationship table, the bearer 
control server allocates a route for the calling user, and mean 
while notifies the bearer control server corresponding to the 
next hop area code of the called user's information, and then 
returns to step 2004 in which the bearer control server corre 
sponding to the next area code judges whether the called user 
is a user of this management area. 
0254 The above step 2006 is repeated until the service is 
routed to the management area where the called user is 
located, and then the service is forwarded to the called user 
according to the manner in step 2005. 
0255 As is known to those skilled in the art, by utilizing 
independent bearer control layer, extensive update and refor 
mation upon core equipment of a bearer network can be 
avoided, and processing capability of bearer control can be 
more powerful, secure and stable. Therefore, in order to pro 
vide better bearer control capability, bearer control servers in 
the current embodiment can be separated from the bearer 
layer, namely that bearer control servers constitute an inde 
pendent bearer control layer to fulfill the control on bearer 
network routing. 
0256 Routing procedure of this method will be described 
hereinafter with reference to a specific application of the 
present embodiment. With reference to FIG. 21, supposing 
that there are four management areas, which are respectively 
management areas A, B, C and D. In the present embodiment, 
a bearer network resource manager is a bearer control server. 
0257 Firstly, a label planning of E. 164 manner is per 
formed upon these four management areas by allocating an 
area code for each management area, Supposing that manage 
ment areas A, B, C and D are labeled as 01, 02, 03 and 04 
respectively, each management area corresponds to one 
bearer control server, and the servers can be called bearer 
control servers A, B, C and D. Therefore, bearer control 
servers also get corresponding labels, and the label planning 
can be deemed as being performed upon bearer control serv 
ers. Labels of management areas and topology relation are 
stored in bearer control servers, the topology relation describ 
ing interrelation between those management areas, for 
instance, specific configuration of bearer control server A 
represents that destination area 04 can be reached by way of 
areas 02 and 03. Routes to each management area according 
to area code addressing are also configured in each bearer 
control server, and this kind of route operates like a route that 
is used for switching equipment in a PSTN network to per 
form long distance relay routing using long distance area 
code. In the present example, possible label and topology 
relation of management areas, namely route configuration 
status is as follows: 

Destination the next 
area code area code path 

Bearer control server A: 

O4 O2 path 2 
O4 O3 path 1 

Bearer control server B: 

O4 O4 path 1 
Bearer control server C: 

O4 O4 Path 1 
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-continued 

Destination the next 
area code area code path 

Bearer control server D: 

O4 Ole Ole 

0258 Supposing that User S1 Initiates a Call to User S2: 
(0259 1) User S1 dials number of the called user S2, 
wherein the dialed number comprises area code of the man 
agement area where user S2 is located, and the dialing format 
can be: area code of the called user+number of called user. 
Here, number of the called user is allocated by service pro 
viders or networks according to a prior manner, and can be IP 
address or other internal numbers. Such as a defined number 
“234544 or a self-defined domain name “liyiming etc. If the 
calling user and the called user are in the same management 
area, area code of the management area where the called user 
is located can be omitted. 
0260 2) The service server analyses user's request and 
negotiates capabilities of the two ends, such as acceptable 
rate, compression coding of the terminal, and then sends an 
application to bearer control server A after the negotiation is 
Successful, wherein the application comprises IP addresses of 
the calling user and the called user, as well as area codes of the 
management areas where the calling user and the called user 
are located respectively. 
0261 3) Bearer control server A performs addressing 
according to area code of the called management area firstly. 
The addressing in the current example is from management 
area 01 to management area 04, which is like long distance 
area code addressing in PSTN. In detail, area code 03 is 
addressed by bearer control server A of area code 01 accord 
ing to the self-recorded route to area code 04; area 04 is 
addressed by bearer control server of area 03 according to 
destination area code, so that it is addressed from Source area 
code to the destination area code, and the path from source 
area to destination area is also selected accordingly, Suppos 
ing the current selected path is “LSPal/LSPac/LSPcd'. 
0262 4) Bearer control server D performs addressing in its 
own management area according to IP address of the called 
user. Thus E2 is addressed. 
0263. Therefore, the current selected path is “LSPal/ 
LSPac/LSPCd/LSPd1. 
0264 5) After selecting a path for the current service, the 
bearer control layer sends this path to edge router E1, if it is a 
two-way service stream, the path should also be sent to edge 
router E2. The edge router encapsulates path information in a 
data packet header, and then edge router and intermediate 
router transmit the service stream according to the specified 
path. 
0265. In this way, the procedure of service routing and 
forwarding is completed. 
0266 By integrating E. 164 addressing manner with IP 
network in the present embodiment, during the procedure of 
selecting a bearer path in a bearer network, by combining 
advantages of both E. 164 and IP route addressing manner, 
bearer control server utilizes E. 164 number and IP address at 
the same time, wherein bearer control server routes to the 
management domain where it is located through addressing 
with E. 164 number, so that large quantity of IP addresses are 
shielded and routing manner to destination domain is made 
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simple and fast. And then bearer control server locates a 
specific user inside the management domain by using IP 
address, so that various advantages of using IP address in the 
current IP network are reserved. Therefore, addressing is 
simpler and faster in large-scale network frameworks, and 
complexity and instability in large-scale network when sim 
ply using IP address for addressing are overcome. Mean 
while, expansion capability of the network is enhanced. 
0267 From the above-described routing procedure from 
the source bearer network resource manager to the destina 
tion bearer network resource manager, it can be seen that 
end-to-end routing mainly comprises two parts: intra-domain 
routing inside each bearer network resource manager and 
inter-domain routing between different bearer network 
resource managers. There are also different routing manners 
in terms of intra-domain routing or inter-domain routing, for 
instance, path matrix manner, exit/entry router IP identifier 
manner, constraint condition routing manner, setting routing 
strategy and so on. In these manners, some are applicable to 
both intra-domain routing and inter-domain routing, while 
Some are only applicable to either intra-domain routing or 
inter-domain routing. 
0268 Specific implementing procedure and applicability 
of each intra-domain routing or inter-domain routing will be 
described hereinafter with reference to corresponding net 
work structure of Diff-serv model. 

The First Manner 

Routing Manner by Adopting a Path Matrix Table 

0269. This routing manner adopts the Diff-serv model 
shown in FIG. 1 to implement data transmission over the 
network. In this model, a bearer control layer route comprises 
signaling route between bearer network resource managers 
and service route between CNs. The service route comprises 
inter-domain route and intra-domain route, while the present 
routing manner mainly concerns intra-domain route. Core 
idea of the present method is: establishing and maintaining a 
matrix table of reachable paths between intra-domain CNs in 
a bearer network resource manager, implementing intra-do 
main routing of each bearer network resource manager by 
using this matrix table, thus determining the intra-domain 
service route of each bearer network resource manager. Here, 
the CN can be ER, BR or other routers such as forwarding 
rOuterS. 

0270. With reference to FIG. 5, bearer network resource 
managers 1 and 2 respectively manage metropolitan area 
networks 1 and 2, and each metropolitan area network com 
prises more than one ER or BR. Taking the management 
domain managed by bearer network resource manager 1 as 
example, there are ER1, ER2, BR1 and BR2 that can be taken 
as exit routers or entry routers in the management domain of 
bearer network resource manager 1, and there also are other 
intra-domain CNs as well as Label Switching Path (LSP) 
between them. Before the intra-domain service path routing is 
performed, an aggregate of those LSP paths between each exit 
and each entry is established beforehand inside this domain, 
and then intra-domain routing is performed according to this 
established path aggregate. In the present embodiment, this 
LSP path aggregate is established and stored in a matrix 
manner, and the procedure of establishing this LSP path 
aggregate is as follows: 
0271 Step 11: randomly selecting any one of ER1, ER2, 
BR1 and BR2, which can be taken as entry or exit, as the entry 
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router. In the present embodiment, ER1 is selected as the 
entry router at first, and information of ER1 is added to an 
aggregate of searched routers. 
(0272 Step 12: selecting an LSP from all the LSPs con 
nected to ER1 non-repeatedly. 
0273 Step 13: judging whether the router at the other end 
of the selected LSP is an intra-domain BR or ER and whether 
information of this router is not included in the aggregate of 
searched routers, if so, finishing the current search, recording 
the selected LSP and returning to step 12 in which searching 
for other possible LSP paths of ER1 is continued until all 
possible LSP paths of ER1 are searched; otherwise, taking the 
router at the other end of the selected LSP as the current 
router, recording information of this router in the aggregate of 
searched routers and executing step 14. 
(0274 Step 14: selecting an LSP from all the LSPs that 
takes the current router as the start point, judging whether 
information of the route at the other end of the selected LSP 
is included in the aggregate of searched routers, if so, it means 
that the selected LSP is possible to constitute a loop path, then 
abandoning the selected LSP and returning to step 14 in 
which selecting the next LSP and performing judgment is 
continued; otherwise, executing step 15. 
(0275 Step 15:judging whether this router is an BR or ER 
of the current domain, if so, ending the current search and 
returning to step 12; otherwise, taking this router as the cur 
rent router, recording information of this router in the aggre 
gate of searched routers and returning to execute step 14 in 
which searching is continued with this router as the start point 
until the route at the other end of the searched LSP is an 
intra-domain BR or ER. 
0276. In the same way, according to the above method 
from step 11 to step 15, an aggregate of LSP paths with ER2, 
BR1 and BR2 as the entry routers is obtained by the search 
1ng. 
0277. The aggregate of LSP paths obtained by way of the 
above method from step 11 to step 15 is stored in a matrix 
table, as shown in table 3. 

0278. In this table, row item and column item respectively 
represent exit router and entry router inside the domain of 
bearer network resource manager 1. Entry router table item 
and exit router table item respectively comprise all ERs or 
BRS in this management domain, crossing points of rows and 
columns denote the path aggregate from one ER/BR to 
another ER/BR. The path aggregate obtained by step 11 to 
step 15 is filled in corresponding locations in this table, thus 
path aggregate between entry routers and exit routers is 
recorded in this table. Path aggregate in this table may have 
the following status: 
0279 O Null. The '-' or space in table 3 means that there 
is no available path between entry router and exit router. 
0280 (2) There is only one available path. For instance, 
{(LSP1)} in table 3 means that there is only one optimal path 
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between entry router and exit router: {(LSP3, LSP4) in table 
3 means that this path passes a plurality of intra-domain LSPs. 
0281 (3) There are multiple paths. For example, {(LSP5), 
(LSP2, LSP4)} intable3, as separated by parentheses, means 
that there are multiple optimal paths between entry router and 
exit router. 
0282 Bearer network resource manager 1 performs intra 
domain routing according to the pre-calculated and stored 
path aggregate in table 3. In the present embodiment, bearer 
network resource manager 1 is a source bearer network 
resource manager for the call, so bearer network resource 
manager 1 firstly finds the entry router ER2 according to IP 
address of the calling party, and then queries table 3 to dis 
cover that LSP path aggregate through which it is possible to 
reach domain of bearer network resource manager 2 from 
ER2 comprise: the LSP path from ER2 to BR1: {(LSP5), 
(LSP2, LSP4)}; the path from ER2 to BR2: {(LSP3, LSP4)}. 
0283. In the present embodiment, LSP5 is selected as the 
intra-domain path of bearer network resource manager 1 
according to load sharing or service type, priority, locally 
configured routing strategy, the current network status and 
specified QoS requirements. Here, the current network status 
can comprise resource availability status and the current Ser 
Vice flow. In other embodiments utilizing the present routing 
manner, the above routing procedure can also be performed 
according to other conditions. 
0284. In the present routing manner, Dijakstra algorithm, 
Bellman-Ford algorithm or static configuration algorithm can 
also be used to determine intra-domain path aggregate 
besides the above-described steps. 
0285. After the procedure of intra-domain routing in 
bearer network resource manager 1 is completed by adopting 
the present routing manner, the inter-domain routing between 
bearer network resource managers 1 and 2 can also be per 
formed. Certainly, it is also applicable to perform inter-do 
main routing between bearer network resource managers 
firstly, and then perform intra-domain routing by adopting the 
present routing manner according to the entry routers and exit 
routers determined by routing result. 
0286 For this routing scheme of utilizing path matrix, 
according to practical situation of each bearer network 
resource manager, intra-domain routing can be performed 
through the pre-established intra-domain path information, 
this method has advantages such as high speed, easy imple 
mentation, convenient application, easy maintenance and 
management, and is suitable to be applied in complicated 
networks. 

The Second Manner 

Routing Manner by Adopting Exit/Entry Router IP 
Identifier 

0287. This routing manner adopts the Diff-serv model 
shown in FIG. 1 to implement data transmission over the 
network. In this model, a bearer control layer route comprises 
signaling route between bearer network resource managers 
and service route between CNs. The service route comprises 
inter-domain route and intra-domain route, while the present 
routing manner mainly concerns intra-domain route. Core 
idea of the present method is: establishing and maintaining a 
route table of reachable paths between intra-domain CNs in a 
bearer network resource manager, implementing intra-do 
main routing of each bearer network resource manager in the 
bearer control layer by using this route table, thus determin 
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ing the intra-domain service route of each bearer network 
resource manager. Here, the CN can be ER, BR or other 
routers such as forwarding routers. 
(0288 With reference to FIG. 5 again, bearer network 
resource managers 1 and 2 respectively manage metropolitan 
networks 1 and 2. Taking the management domain managed 
by bearer network resource manager 1 as example, there are 
ER1, ER2, BR1 and BR2 that can be taken as exit routers or 
entry routers in the management domain of bearer network 
resource manager 1. Factually, there are other CNs (not 
shown in FIG.5) as well as LSPs between them (not shown in 
FIG. 5) in the management domain of bearer network 
resource manager 1. Before the intra-domain service path 
routing is performed, an aggregate of those LSP paths among 
each exit router and each entry router is established before 
hand inside this domain, and then IP identifiers are set accord 
ing to IP address segments managed by all intra-domain exit 
routers and entry routers. 
0289. In the present embodiment, this LSP path aggregate 

is established by means of a route table. Any router of ER1. 
ER2. BR1 and BR2 that can be taken as entry router is 
selected as the entry router, and ER1 is selected as entry router 
in the present embodiment. The procedure of establishing the 
LSP path aggregate comprises the following steps: 
0290 Step 21: setting the IP address segment managed by 
ER1 in the bearer network resource manager as IP1, and 
adding information of ER1 to the aggregate of searched rout 
CS. 

0291 Step 22: selecting an LSP from all the LSPs con 
nected to ER1. 
0292 Step 23: judging whether the router at the other end 
of the selected LSP is an intra-domain BR or ER and whether 
information of this router is not included in the aggregate of 
searched routers, if so, finishing the current search, recording 
the selected LSP and returning to step 22 in which searching 
for other possible LSP paths of ER1 is continued until all 
possible LSP paths of ER1 are searched; otherwise, taking the 
router at the other end of the selected LSP as the current 
router, recording information of this router in the aggregate of 
searched routers and executing step 24. 
0293 Step 24: selecting an LSP from all the LSPs that 
takes the current router as the start point, judging whether 
information of the route at the other end of the selected LSP 
is included in the aggregate of searched routers, if so, it means 
that the selected LSP is possible to constitute a loop path, then 
abandoning the selected LSP and returning to step 24 in 
which selecting the next LSP and performing judgment is 
continued; otherwise, executing step 25. 
0294 Step 15: judging whether this router is an BR or ER 
of the current domain, if so, ending the current search and 
returning to step 22; otherwise, taking this router as the cur 
rent router, recording information of this router in the aggre 
gate of searched routers and returning to execute step 24 in 
which searching is continued with this router as the start point 
until the route at the other end of the searched LSP is an 
intra-domain BR or ER. 
0295. In the current routing manner, Dijakstra algorithm, 
Bellman-Ford algorithm or static configuration algorithm can 
also be used to obtain intra-domain LSP path aggregate of the 
bearer network resource manager besides the above-de 
scribed steps. 
0296. According to the above-mentioned method for 
establishing LSP path aggregate, ER2, BR1 and BR2 are 
taken as entry routers respectively, address segments man 
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aged by ER2, BR1 and BR2 are respectively set as IP2, IP3 
and IP4, and all LSPs of ER2, BR1 and BR2 are searched. 
0297. The IP address segments managed by bearer net 
work resource manager are allocated to ER1, ER2. BR1 and 
BR2 in this bearer network resource manager. Identifier IP1 is 
allocated for ER1, IP2 for ER2, IP3 for BR1 and IP4 for BR2. 
IP address segment table in the management domain ofbearer 
network resource manager is established, as shown in table 4. 

TABLE 4 

Identifier IP address segment 

IP1 10.1.0.1-10.1.255.255 
IP2 10.2.0.1-10.2.255.255 
IP3 10.3.0.1-10.3.255.255 
IP4 10.4.O. 1-10.4.255.255 

0298. In table 4, the IP address segment of 10.1.0.1-10.1. 
255.255 is allocated for IP1, that of 10.2.0.1-10.2.255.255 
for IP2, 10.3.0.1-10.3.255.255 for IP3 and 10.4.0.1-10.4. 
255.255 for IP4. In this way, a service stream with an IP 
address can find IP identifier of exit router and that of entry 
router inside management domain of bearer network resource 
manager. 
0299. In the present routing manner, an intra-domain LSP 
table of bearer network resource manager is set according to 
relationship between the established LSP path aggregate and 
IP, as shown in table 5: 

0300 Intable 5, IP addresses of exit router and entry router 
are both represented by IP identifiers, namely that column 
table item represents intra-domain entry IP identifier of the 
bearer network resource manager, and row table item repre 
sents intra-domain exit IP identifier of the bearer network 
resource manager, the desired LSP can be found at cross point 
of the table according to exit IP identifier and entry IP iden 
tifier of this service stream. 
0301 When two LSPs are found based on table 5 accord 
ing to exit IP identifier and entry IP identifier of this service 
stream, for example, exit IP identifier and entry IP identifier 
of this service stream are respectively IP3 and IP2, then it is 
obtained from table 5 that, this service stream can select LSP5 
route or (LSP2, LSP4) route. This routing manner can select 
LSP according to load sharing, service type, resource avail 
ability, priority, locally configured routing strategy, or certain 
specified QoS requirements and so on. For instance, LSP5 is 
selected as intra-domain route path of the bearer network 
resource manager. 
0302) A specific example will be taken to describe the 
routing procedure by utilizing the above-noted table 4 and 
table 5 in the present routing manner. 
0303 Supposing that a calling user sends a request for 
sending a service stream to a bearer network resource man 
ager via a CA, and that IP address of the calling user is 
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10.2.0.0, then the procedure of intra-domain routing in the 
bearer network resource manager is as follows: 
(0304 Step 210: obtaining entry IP identifier of the current 
service stream as IP2 by looking up table 4 according to IP 
address of the calling user. 
(0305 Step 220; setting IP address of exit router for trans 
mitting the current service stream, and looking up table 4 
according to this IP address to obtain exit IP identifier for 
transmitting the current service stream, Supposing the 
obtained exit IP identifier is IP1. 
0306 Step 230: looking up table 5 according to entry IP 
identifier and exit IP identifier of the current service stream, 
obtaining the route path for the current service stream, which 
is LSP4, thus the current service stream is transmitted through 
LSP4 in management domain of bearer network resource 
manager. 
0307. In the present routing manner, LSP is not deter 
mined directly according to entry router and exit router of the 
service stream to be transmitted, but according to IP identifi 
ers. In this way, it is flexible to set corresponding relationship 
between IP address segment and ER or BR in bearer network 
resource manager, thus there is no need to exactly know entry 
router and exit router of the service stream, instead, knowing 
entry IP address and exit IP address of the service stream is 
enough. 
0308 When establishing table 5, each IP address segment 
managed by bearer network resource manager can corre 
spond to a certain ER or BR, or correspond to multiple BRs or 
ERs. In the same way, each BR or ER can correspond to 
multiple IP address segments. But different correspondence 
manners lead to different LSPs in table 5. 
0309 Because it is required in the current routing manner 
to calculate all LSPs among CNS inside management domain 
of bearer network resource manager, when a network has a 
large scale, the scale of table 4 and table 5 may be very large, 
thus it is not convenient to look up the tables. So this routing 
manner is Suitable to apply in networks with not very large 
scale. 
0310. In this kind of routing scheme by utilizing IP iden 

tifier of exit/entry router, IP address segments managed by 
management domain of bearer network resource manager are 
allocated to all exit routers and entry routers inside manage 
ment domain of this bearer network resource manager and are 
set with IP identifiers, and then an intra-domain route table of 
the bearer network resource manager is set according to all 
exit IP identifiers, entry IP identifiers and LSPs. When pro 
cessing a connection resource request, an LSP is selected 
according to the intra-domain route table of bearer network 
resource manager, so that intra-domain routing of each bearer 
network resource manager in bearer control layer is imple 
mented, with easy implementation and convenient mainte 
nance and management. 

The Third Manner: Routing Manner According to a Resource 
Constraint Condition 

0311. This method adopts the Diff-serv model shown in 
FIG. 1 to implement data transmission over a network. In this 
model, bearer control layer route comprises signaling route 
between bearer network resource managers and service route 
between CNs, the service route comprising inter-domain 
route and intra-domain route. When processing the user's 
service bandwidth application, bearer control layer will deter 
mine the user's service path, and bearer network resource 
manager will notify ER to forward service stream according 
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to the specified service path. Method of this routing manner 
can be applied to service route and signaling route. However, 
since inter-domain network topology is usually simple, to 
perform resource constraint upon signaling route is not nec 
essary and it will increase management maintenance cost of 
the network, embodiment of this routing manner only illus 
trates service route routing, i.e. intra-domain routing. Here, 
the above-noted CN may be ER, BR or other routers such as 
forwarding routers. 
0312. As shown in FIG. 22, in embodiment of the present 
routing manner, a route path of “CA1->bearer network 
resource manager 1->bearer network resource manager 
2->bearer network resource manager 4” is needed to be estab 
lished. In FIG. 22, the dotted line represents a connection 
resource request establishment path with a 10 Mbandwidth 
as service requirement. With reference to FIG. 23, the proce 
dure of establishing this route path in an embodiment of this 
routing manner comprises the following steps. 
0313. In step 31, according to a call request from a CA, 
bearer network resource manager 1 determines ER1 as call 
ing end office router or tandem office router. According to this 
determined entry router, bearer network resource manager 1 
determines an intra-domain LSP based on the 10 Mband 
width requirements. The specific procedure of bearer network 
resource manager 1 determining an intra-domain LSP is as 
follows. 

0314. As shown in table 6, information of all intra-domain 
paths is stored in bearer network resource manager 1 before 
hand. From contents in this table, bearer network resource 
manager 1 obtains three LSPs with ER1 as the calling end 
office router: LSP1, LSPa and LSP3. The three LSPs are 
respectively configured with a resource constraint condition 
beforehand, and the resource constraint condition in this 
embodiment of routing manner refers to bandwidth require 
ments. In detail, total bandwidth of LSP1 is 50000 M, and 
maximum allowable bandwidth for each stream is 50M, total 
bandwidth of LSPa is 10000 M, and maximum allowable 
bandwidth for each stream is 10 M; total bandwidth of LSP3 
is 1000 M, and maximum allowable bandwidth for each 
stream is 1 M. Since maximum allowable bandwidth for each 
stream of LSPa is 10 M, which is equivalent to the 10 M 
service bandwidth requirement, bearer network resource 
manager selects LSPa as the intra-domain path in bearer 
network resource manager 1. Among the above three select 
able LSPs, maximum allowable bandwidth for each stream of 
LSP1 is 50 M, which is enough to satisfy the 10 M service 
bandwidth requirement, but in terms of resource saving, net 
work resources will be wasted if LSP1 is adopted. Therefore, 
LSPa is selected as the intra-domain path in bearer network 
resource manager 1 in the embodiment of the present routing 
manner. In addition, the current network status can also be 
taken into consideration during the routing procedure. If 
bandwidth of LSPa is almost totally allocated while there is 
still idle resources on LSP1, LSP1 can be selected then. 
0315. In a word, during the routing procedure according to 
a resource constrain condition, it may be acceptable that the 
resource constrain condition is no less than the service 
requirement. When there are a plurality of available LSPs, 
other conditions including resource consumption may be 
taken into consideration to select an optimal LSP. 
0316. After selecting LSPa as the intra-domain path in 
bearer network resource manager 1, BR1 is determined as the 
exit router of bearer network resource manager 1 according to 
content in table 6. 
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TABLE 6 

Exit 

entry ER1 ER2 BR1 BR2 

ER1 — {(LSP1)} {(LSPa)} {(LSP3)} 
ER2 (LSP4)} - {(LSP5), (LSP2, {(LSP3, LSP4)} 

LSP4)} 

0317. In table 6, row item and column item respectively 
represent exit router and entry router inside the domain of 
bearer network resource manager 1. Entry router table item 
and exit router table item respectively comprise all ERs or 
BRS in this management domain, crossing points of rows and 
columns denote the path aggregate from one ER/BR to 
another ER/BR. Path aggregate in this table may have the 
following status: 
0318 CD Null. The '-' or space in table 6 means that there 

is no available path between entry router and exit router. 
0319 (2) There is only one available path. For instance, 
{(LSP1)} in table 6 means that there is only one optimal path 
between entry router and exit router: {(LSP3, LSP4) in table 
6 means that this path passes a plurality of intra-domain LSPs. 
0320 (3) There are multiple paths. For example, {(LSP5), 
(LSP2, LSP4)} in table 6, as separated by parentheses, means 
that there are multiple optimal paths between entry router and 
exit router. 
0321. In step 32, according to the preset inter-domain LSP 
bandwidth requirement, bearer network resource manager 1 
or 2 selects an LSP meeting the requirement from all the 
inter-domain LSPs between bearer network resource manag 
ers 1 and 2. 
0322. In detail, since BR1 has already been determined as 
the exit router of bearer network resource manager 1 in step 
31, in the present step, all inter-domain LSPs with BR1 as the 
start point are listed. Bandwidth requirements of these LSPs 
are obtained, and one LSP is selected from these LSPs 
according to the 10 M bandwidth requirement, and entry 
router of bearer network resource manager 2 is determined 
according to end point of the selected LSP. Here, LSP 13 is 
selected as the inter-domain LSP between bearer network 
resource managers 1 and 2, and BR3 is determined as entry 
router of bearer network resource manager 2. 
0323. In step 33, according to the service bandwidth 
requirement, bearer network resource manager 2 selects an 
LSP meeting the service bandwidth requirement from all 
intra-domain LSPs of bearer network resource manager 2, 
and exit router of bearer network resource manager 2 is deter 
mined based on the selected LSP. The method for selecting an 
LSP in the present step is similar to that in step 31, and the 
determined intra-domain LSP of bearer network resource 
manager 2 is LSPb, and BR4 is determined as exit router of 
bearer network resource manager 2 based on LSPb. 
0324. In step 34, by adopting the method similar to that in 
step 32, LSP23 is determined as the inter-domain LSP 
between bearer network resource managers 2 and 4, and BR5 
is determined as entry router of bearer network resource 
manager 4 based on LSP23. And then by adopting the method 
similar to that in Step 31, bearer network resource manager 4 
determines intra-domain LSP of bearer network resource 
manager 4 as LSPc and exit router of bearer network resource 
manager 4 as ER3. 
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0325 In the present embodiment, the LSP bandwidth 
requirement information is stored in each bearer network 
resource manager. In other embodiments of the present rout 
ing manner, a dedicated database can be established to store 
the LSP bandwidth requirement information. 
0326 In the present embodiment, if it is detected during 
the routing procedure that none of the selectable LSP can 
meet the service bandwidth requirement, the current ER or 
BR will report a resource rejection response to upstream ER 
or BR, the resource rejection response including routing fail 
ure information. Then the bearer network resource manager 
that manages upstream ER or BR reports a rejection response 
of connection resource request to the previous hop bearer 
network resource manager or CA, thereby this connection 
resource request is rejected. 
0327. According to the above-described method, a route 
path “CA1->bearer network resource manager 1->bearer 
network resource manager 2->bearer network resource man 
ager 4” that meets the service bandwidth requirement can be 
established. In other embodiments of the current routing man 
ner, service bandwidth requirement can be taken into consid 
eration when performing intra-domain routing or inter-do 
main routing. Moreover, other service requirements can also 
be taken as resource constraint conditions for the routing, for 
instance, resource constraint condition may be a rule restric 
tion upon LSP the rule specifying which streams are allowed 
to pass this LSP and which are not allowed to. 
0328 By adopting the present method, network service 
provider can select a special path for a user with relevant 
service requirements to implement this service, so as to 
charge this user according to this user's service requirements. 
When making network plans, service providers can estimate 
the future flow and constrain the LSP accordingly so as to 
satisfy service and performance requirements. 
0329. Therefore, the present method can implement the 
routing based on resource constraint in terms of service 
request, so as to select a path meeting the bandwidth require 
ment, so that the desirable quality of service can be reached 
after the user's call is accepted. Furthermore, the service 
provider can set charging criteria according to the preset 
resource constraint condition in order to implement classified 
charging and obtain better economic performance. This 
method is easy to implement, maintain and manage. 

The Fourth Manner 

A Routing Manner According to a Set Routing Strat 
egy 

0330. This method adopts the Diff-serv model shown in 
FIG. 1 to implement data transmission over a network. In this 
model, bearer control layer route comprises signaling route 
between bearer network resource managers and service route 
between CNs, the service route comprising inter-domain 
route and intra-domain route. The Strategy routing method of 
this routing manner can be applied on both service route and 
signaling route. Here, the above-noted CN may be ER, BR or 
other routers such as forwarding routers. 
0331. With reference to FIG. 22, in an embodiment of the 
present routing manner, a route path from CA1 to bearer 
network resource manager 4 needs to be established, as 
shown in FIG. 22, there are five signaling route paths from 
CA1 to bearer network resource manager 4: 
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0332 Path 1: CA1->bearer network resource manager 
1->bearer network resource manager 2->bearer network 
resource manager 4: 
0333 Path 2: CA1->bearer network resource manager 
1->bearer network resource manager 3->bearer network 
resource manager 4: 
0334 Path 3: CA1->bearer network resource manager 
1->bearer network resource manager 5->bearer network 
resource manager 4: 
0335 Path 4: CA1->bearer network resource manager 
1->bearer network resource manager 2->bearer network 
resource manager 5->bearer network resource manager 4: 
0336 Path 5: CA1->bearer network resource manager 
1->bearer network resource manager 3->bearer network 
resource manager 5->bearer network resource manager 4. 
0337. In the present embodiment, each bearer network 
resource manager stores strategy routing information and 
performs strategy routing among the above-noted five signal 
ing route paths according to the stored strategy routing infor 
mation. The specific procedure is as follows. 
0338. In step 41, first of all, each bearer network resource 
manager performs routing according to bandwidth resource 
status. In this embodiment of the present routing manner, 
signaling route paths 1, 2, 3 and 4 have Sufficient bandwidth 
resources while signaling route path 5 has little bandwidth 
resources. Therefore, signaling route paths 1, 2, 3 and 4 are 
selected as candidate paths. 
0339. In step 42, each bearer network resource manager 
performs routing according to priority of the service request. 
In this embodiment of the present routing manner, the service 
has high priority. Since the above-noted signaling route paths 
1, 2 and 3 satisfy the requirement of high priority while 
signaling route paths 4 and 5 do not satisfy the requirement, 
signaling route paths 1, 2 and 3 are selected as candidate paths 
from the above-mentioned signaling route paths 1, 2, 3 and 4 
selected in step A. 
0340. In step 43, the routing is performed according to the 
current service flow of each path in the network. In this 
embodiment of the present routing manner, signaling route 
paths 2 and 5 have large service flow at present while signal 
ing route paths 1, 3 and 4 have relatively small service flow. 
Therefore, signaling route paths 1 and 3 are further selected as 
candidate paths that accord with the current service flow 
status from the candidate signaling route paths 1, 2 and 3 in 
step B. 
0341. In step 44, the routing is performed according to IP 
address of the called user. In this embodiment of the present 
routing manner, the routing strategy prescribes that service to 
IP address of this called user should be transmitted through 
path3. Therefore, path3 is further selected from the candidate 
paths 1 and 3 in step C. 
0342. Thus the signaling route path is determined as: 
CA1->bearer network resource manager 1->bearer network 
resource manager 5->bearer network resource manager 4. 
0343. The above description is just one embodiment of 
implementing signaling route by utilizing bearer network 
resource manager, and other kinds of strategies can also be 
adopted to implement routing in other embodiments of the 
present routing manner, Such as the number of hops of a route 
path or IP address of the calling user. Moreover, as described 
in the above embodiment, routing with a manner of elimina 
tion through selection can be performed by adopting multiple 
strategies in a certain sequence, or the routing can be per 
formed by adopting each strategy respectively and then a 
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relatively optimal path is selected from all the selected paths. 
There are multiple routing strategies in this embodiment of 
the present routing manner, but there can also be only one 
routing strategy in other embodiments of the present routing 
a. 

0344. In the present routing manner, while performing 
service route routing, each bearer network resource manager 
can also perform intra-domain or inter-domain routing by 
utilizing routing strategies. Taking bearer network resource 
manager 1 performing intra-domain routing as example, with 
reference to FIG. 24, procedure of implementing this intra 
domain strategic routing in the present embodiment is as 
follows. 
0345. It is determined in advance that entry router and exit 
router of the service in bearer network resource manager 1 are 
ER1 and BR1 respectively, and a path information matrix 
table is stored in bearer network resource manager 1 in 
advance. By looking up this matrix table, it is determined that 
there are two LSPs with ER1 as entry router and BR1 as exit 
router, which are LSP1+LSP2 and LSP3+LSP4. 

0346. In table 7, row item and column item respectively 
represent exit router and entry router inside the domain of 
bearer network resource manager 1. Entry router table item 
and exit router table item respectively comprise all ERs or 
BRS in this management domain, crossing points of rows and 
columns denote the path aggregate from one ER/BR to 
another ER/BR. Path aggregate in this table may have the 
following status: 
0347 O Null. The '-' or space in table 7 means that there 

is no available path between entry router and exit router. 
0348 (2) There is only one available path. For instance, 
{(LSP1)} in table 7 means that there is only one optimal path 
between entry router and exit router: {(LSP2, LSP4) in table 
7 means that this path passes a plurality of intra-domain LSPs. 
0349 (3) There are multiple paths. For example, {(LSP5), 
(LSP3, LSP4)} intable 7, as separated by parentheses, means 
that there are multiple optimal paths between entry router and 
exit router. 
0350 Since the following strategy is preset in bearer net 
work resource manager 1: selecting “LSP1+LSP2’ for the 
service stream with 10.10.1.0/24 as the destination IP address 
of the route information in ER1 of bearer network resource 
manager 1, bearer network resource manager 1 will select 
“LSP1+LSP2 as the intra-domain path according to this 
strategy, thereby determine exit router of bearer network 
resource manager 1 is BR1. Bearer network resource man 
ager 1 determines a path of “ER1->LSP1->LSP2->BR1 
accordingly. In the present embodiment, bearer network 
resource manager 1 performs routing according to destination 
address, while in other embodiments of the present routing 
manner, bearer network resource manager 1 can also perform 
the strategic routing according to priority, current service 

26 
Jun. 5, 2008 

flow, bandwidth resource status and other factors, and the 
routing method is the same as the above. 
0351. In the present embodiment, intra-domain strategic 
routing manner of other bearer network resource managers 
are the same as that of bearer network resource manager 1, 
while strategies of the bearer network resource managers can 
be either the same or different, which does not affect imple 
mentation of this routing manner. 
0352. In the present routing manner, each bearer network 
resource manager can performs inter-domain routing for Ser 
Vice route by utilizing strategic routing, and the specific inter 
domain routing method is similar with intra-domain routing 
method. 
0353. In the above-described strategic routing procedure, 
if none of the route paths can satisfy strategic routing require 
ment, a connection rejection response will be reported to 
upstream bearer network resource manager, wherein routing 
failure information is comprised in this connection rejection 
response. This bearer network resource manager reports the 
connection rejection response message to the previous hop 
bearer network resource manager or CA, so that this connec 
tion resource request is rejected. 
0354. In other embodiments of the present routing man 
ner, other types of strategies can also be adopted for the 
routing, for instance: the routing strategy can be rule con 
strain upon intra-domain LSP, wherein this rule constrain 
comprises: which streams are allowed to pass through this 
LSP and which are not, and so on. 
0355. In the embodiment of the present routing manner, 
the strategy information adopted for routing is stored in each 
bearer network resource manager, while in other embodi 
ments of the present routing manner, the strategy information 
adopted for routing can also be stored in a dedicated strategy 
database which can be looked up by all bearer network 
resource managers. 
0356. By adopting the method of the present routing man 
ner, network service providers can select specified paths by 
means of strategic routing to implement the user's corre 
sponding services, so as to charge the user according to this 
user's service requirements. Moreover, the user's prepaid 
status for the service can be taken as a routing strategy and 
taken into routing consideration. When making network 
plans, service providers should make good network plans so 
as to guarantee that sufficient resources can be provided for 
USCS. 

0357 Therefore, the present method can implement rout 
ing based on strategies in terms of service request So as to 
select a path meeting the bandwidth requirement, thus desir 
able quality of service can be guaranteed after the user's call 
is accepted. Furthermore, the service provider can set charg 
ing criteria according to the preset resource constraint condi 
tion in order to implement classified charging and obtain 
better economic performance. This method is easy to imple 
ment, maintain and manage. 
0358 It should be noted that the foregoing description is a 
demonstration of the rather than limitation to the present 
invention. 

1-87. (canceled) 
88. A method for selecting a real-time service data trans 

mission path, wherein an independent bearer control layer 
comprising more than one bearer network resource manager 
is established between a service control layer and a bearer 
network, the method comprising: 
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after a source bearer network resource manager which is 
connected to the service control layer receives a connec 
tion request for a real-time service, selecting and deter 
mining, from the Source bearer network resource man 
ager towards a destination bearer network resource 
manager in sequence, an intra-domain route path in a 
management domain corresponding to each bearer net 
work resource manager and an inter-domain route path 
between adjacent management domains corresponding 
to adjacent bearer network resource managers, for the 
real-time service. 

89. The method according to claim 88, wherein the step of 
selecting and determining an inter-domain route path com 
prises: when the connection request is sent from the Source 
bearer network resource manager to the destination bearer 
network resource manager segment by segment, each bearer 
network resource manager which receives the connection 
request reserving available route path resources between 
itself and the adjacent next hop bearer network resource man 
ager, after the connection request arrives at the destination 
bearer network resource manager, determining a final route 
between adjacent bearer network resource managers from the 
destination bearer network resource manager to the Source 
bearer network resource manager segment by segment, and 
recovering the route path resources except those reserved for 
the determined routes. 

90. The method according to claim 88, wherein the con 
nection request is sent from a source bearer network resource 
manager to a destination bearer network resource manager 
segment by segment, after receiving a connection resource 
response from a next hop bearer network resource manager, 
each bearer network resource manager ahead of the destina 
tion bearer network resource manager allocates path 
resources in its own management domain. 

91. The method according to claim 88, wherein the step of 
selecting and determining an intra-domain route path or an 
inter-domain route path comprises: each bearer network 
resource manager or connection node inside a management 
domain managed by the bearer network resource manager 
which receives the connection request only determining a 
route path between itself and the adjacent next hop bearer 
network resource manager or connection node. 

92. The method according to claim 91, wherein the route 
path is a label Switching path. 

93. The method according to claim 88, further comprising 
the step of presetting information of all route paths required 
by each bearer network resource manager, wherein the step of 
selecting and determining an intra-domain route path or an 
inter-domain route path comprises: each bearer network 
resource manager which receives the connection request 
selecting and determining a proper route from the preset 
available route paths. 

94. The method according to claim 88, wherein in case of 
adopting IP route, the method further comprises: configuring 
an area code for the corresponding management domain of 
each bearer network resource manager according to E. 164, 
and establishing an inter-domain route information relation 
ship table and an intra-domain route information table for 
each management area; 

wherein the step of selecting and determining an intra 
domain route path or an inter-domain route path com 
prises: selecting an intra-domain route path or an inter 
domain route path of a bearer network resource manager 
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according to the established inter-domain route informa 
tion relationship table and the established intra-domain 
route information table. 

95. The method according to claim 88, wherein the more 
than one bearer network resource manager belongs to the 
same operation network or different operation networks. 

96. The method according to claim 88, wherein the step of 
selecting and determining an inter-domain route path com 
prises: determining the inter-route path according to a preset 
resource constraint condition or a preset routing strategy. 

97. The method according to claim 88, further comprising: 
taking all border routers between adjacent bearer network 
resource managers as entry routers and exit routers respec 
tively, obtaining a path aggregate including paths between 
each entry router and each exit router, and then selecting a 
desired inter-domain route between adjacent bearer network 
resource managers according to the path aggregate. 

98. The method according to claim 88, further comprising: 
taking an IP address segments corresponding to all border 
routers between adjacent bearer network resource managers 
as entry IP address identifiers and exit IP address identifiers 
respectively, obtaining a label Switching path aggregate 
including label switching paths between each entry IP 
address identifier and each exit IP address identifier; and then 
selecting a desired inter-domain route between adjacent 
bearer network resource managers according to the label 
Switching path aggregate. 

99. The method according to claim 88, wherein the step of 
selecting and determining an intra-domain route path com 
prises: determining the intra-domain route path in a manage 
ment domain of a bearer network resource manager accord 
ing to a preset resource constraint condition or a preset 
routing strategy. 

100. The method according to claim 88, further compris 
ing: for each bearer network resource manager, taking all 
routers inside a management domain of the bearer network 
resource manager as entry routers and exit routers respec 
tively, obtaining a path aggregate including paths between 
each entry router and each exit router, and then selecting a 
desired intra-domain route of the bearer network resource 
manager according to the path aggregate. 

101. The method according to claim 88, further compris 
ing: for each bearer network resource manager, taking all IP 
address segments inside a management domain of the bearer 
network resource manager as entry IP address identifiers and 
exit IP address identifiers respectively, obtaining a label 
Switching path aggregate including label Switching paths 
between each entry IP address identifier and each exit IP 
address identifier, and then selecting a desired intra-domain 
route of the bearer network resource manager according to the 
label Switching path aggregate. 

102. A method for selecting a real-time service data trans 
mission path based on forward constraint and backward rout 
ing, comprising: 

A1. a bearer network resource manager judging whether 
itself is a destination bearer network resource manager 
after receiving a connection resource request, if so, 
executing step C1; otherwise, executing step B1; 

B1. the current bearer network resource manager which 
receives the connection resource request sending the 
connection resource request to a next hop bearer net 
work resource manager, and reserving inter-domain 
route resources, and then returning to step Al; 
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C1. the current bearer network resource manager which 
receives the connection resource request judging 
whether itself is a source bearer network resource man 
ager, if so, implementing establishment of a route path 
and ending the current routing procedure; otherwise, 
executing step F1: 

D1. the bearer network resource manager which receives a 
connection resource response recovering the inter-do 
main route resources; 

E1. the current bearer network resource manager which 
receives the connection resource response judging 
whether itself is the source bearer network resource 
manager, if so, implementing establishment of a route 
path and ending the current routing flow; otherwise, the 
current bearer network resource manager finding the 
received corresponding connection resource request 
according to the received connection resource response; 
and 

F1. the current bearer network resource manager selecting 
an entry border router, determining a previous hop 
bearer network resource manager according to the con 
nection resource request, returning a connection 
resource response to the previous hop bearer network 
resource manager, and then returning to step D1. 

103. The method according to claim 102, wherein the 
connection resource request in step A1 is received from a call 
agent or a previous hop bearer network resource manager. 

104. The method according to claim 102, wherein the step 
of reserving inter-domain route resources in B1 comprises: 
when selecting an inter-domain label Switching path between 
the current bearer network resource manager and the next hop 
bearer network resource manager, the current bearer network 
resource manager selecting at least one inter-domain label 
switching path for each selectable entry border router on the 
side of the next hop bearer network resource manager, and 
reserving bandwidths for each selected inter-domain label 
Switching path. 

105. The method according to claim 104, wherein the step 
of recovering the inter-domain route resources in step D1 
comprises: according to the entry border router provided in 
the connection resource response, the current bearer network 
resource manager recovering inter-domain route resources 
reserved for the label switching paths, to which the other 
border routers other than the entry border router belong, 
between itself and the next hop bearer network resource man 
ager which returns the connection resource response. 

106. The method according to claim 104, wherein the step 
of recovering the inter-domain route resources in step D1 
comprises: the current bearer network resource manager 
revoking the bandwidths reserved for the inter-domain label 
Switching paths. 

107. The method according to claim 102, wherein the 
connection resource request includes information of all bor 
der routers which can be used to establish an inter-domain 
label switching path between the bearer network resource 
manager and its next hop bearer network resource manager. 

108. The method according to claim 102, step F1 further 
comprising: the current bearer network resource manager 
selecting an intra-domain label Switching path according to a 
signaling route path between itself and its previous hop bearer 
network resource manager and according to information of 
selectable border routers provided in the connection resource 
request. 
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109. The method according to claim 108, wherein the 
current bearer network resource manager determines an entry 
border router according to the selected intra-domain label 
Switching path. 

110. The method according to claim 102, wherein in step 
F1, the current bearer network resource manager selects an 
entry border router from selectable border routers provided in 
the connection resource request; and selects an intra-domain 
label switching path according to the selected entry border 
rOuter. 

111. The method according to claim 108, wherein the 
intra-domain label Switching path is selected according to a 
preset resource constraint condition or a preset routing strat 
egy. 

112. The method according to claim 110, wherein the 
intra-domain label Switching path is selected according to a 
preset resource constraint condition or a preset routing strat 
egy. 

113. The method according to claim 109, further compris 
ing: taking all routers inside the management domain of the 
current bearer network resource manager as entry routers and 
exit routers respectively, and obtaining an path aggregate 
including paths between each entry router and each exit 
router; 

wherein the intra-domain label switching path is selected 
according to the determined entry border router and the 
obtained path aggregate. 

114. The method according to claim 110, further compris 
ing: taking all routers inside the management domain of the 
current bearer network resource manager as entry routers and 
exit routers respectively, and obtaining an path aggregate 
including paths between each entry router and each exit 
router; 

wherein the intra-domain label switching path is selected 
according to the determined entry border router and the 
obtained path aggregate. 

115. The method according to claim 109, further compris 
ing: taking all IP address segments inside the management 
domain of the current bearer network resource manager as 
entry IP address identifiers and exit IP address identifiers 
respectively, obtaining a label Switching path aggregate 
including label switching paths between each IP address 
identifier and each exit IP address identifier; 

wherein the intra-domain label switching path is selected 
according to IP address segment of the determined entry 
border router and the obtained label switching path 
aggregate. 

116. The method according to claim 110, further compris 
ing: taking all IP address segments inside the management 
domain of the current bearer network resource manager as 
entry IP address identifiers and exit IP address identifiers 
respectively, obtaining a label Switching path aggregate 
including label switching paths between each IP address 
identifier and each exit IP address identifier; 

wherein the intra-domain label switching path is selected 
according to IP address segment of the determined entry 
border router and the obtained label switching path 
aggregate. 

117. The method according to claim 104, wherein the 
inter-domain label Switching path is selected according to 
service type, priority, locally configured routing strategy, 
specified quality of service requirements or the current net 
work status. 
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118. The method according to claim 102, after implement 
ing establishment of the signaling route path, the method 
further comprising: the source bearer network resource man 
ager sending a stream mapping command to a corresponding 
intra-domain edge router according to the determined route 
path, and returning a connection resource response to the call 
agent after receiving a response for the stream mapping com 
mand from the intra-domain edge router. 

119. The method according to claim 102, step B1 further 
comprising: the current bearer network resource manager 
selecting the next hop bearer network resource manager 
according to destination address and network topology struc 
ture in the connection resource request. 

120. A method for selecting a real-time service data trans 
mission path based on hop-by-hop routing, comprising: 

A2. a bearer network resource manager which receives a 
connection resource request judging whether itself is a 
destination bearer network resource manager, if so, 
implementing establishment of a signaling route path 
and ending the current routing procedure; otherwise, 
executing step B2; and 

B2. the current bearer network resource manager selecting 
a next hop bearer network resource manager, and send 
ing the connection resource request to the next hop 
bearer network resource manager, returning to step A2. 

121. The method according to claim 120, before step A2. 
the method further comprising: 

A01. the current bearer network resource manager which 
receives the connection resource request judging 
whether the connection between itself and the transmit 
ting end of the request is available, if so, executing step 
A2; otherwise, executing step A02; 

A02. the current bearer network resource manager which 
receives the connection resource request returning a 
connection resource rejection to the bearer network 
resource manager which sends the connection resource 
request; and 

A03. the current bearer network resource manager which 
receives the connection resource request finding the 
received corresponding connection resource request 
according to the connection resource rejection; reselect 
ing a next hop bearer network resource manager accord 
ing to the found connection resource request, and then 
sending a connection resource request to the newly 
Selected next hop bearer network resource manager; 
executing step A2; 

122. The method according to claim 120, before imple 
menting establishment of a signaling route path, step A2 
further comprising: 

A21. according to the connection resource request, the 
current bearer network resource manager returning a 
connection resource response to the bearer network 
resource manager which sends the request; 

A22. the bearer network resource manager which receives 
the connection resource response judging whether itself 
is a source bearer network resource manager, if so, 
implementing establishment of the signaling route path 
and then ending the current routing procedure; 

otherwise, executing step A23; and 
A23. the current bearer network resource manager finding 

the received corresponding connection resource request 
according to the connection resource response, deter 
mining a previous hop bearer network resource man 
ager, and then returning to step A21. 
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123. The method according to claim 120, wherein in step 
A2, the current bearer network resource manager judges 
whether itself is the destination bearer network resource man 
ager according to a destination address in the connection 
resource request. 

124. The method according to claim 120, wherein in step 
B2, the current bearer network resource manager selects the 
next hop bearer network resource manager according to a 
destination address in the received connection resource 
request, or according to service type, priority, locally config 
ured routing strategy and the current network status and a 
destination address in the received connection resource 
request. 

125. The method according to claim 120, further compris 
ing setting an aggregate of searched bearer network resource 
managers, wherein before sending the connection resource 
request to the selected next hop bearer network resource 
manager, step B2 further comprises: the current bearer net 
work resource managerjudging whether the selected next hop 
bearer network resource manager is in the aggregate of 
searched bearer network resource managers; if so, abandon 
ing the selected next hop bearer network resource manager, 
returning to step B2 and reselecting a next hop bearer network 
resource manager; otherwise, adding information of itself to 
the aggregate of searched bearer network resource managers. 

126. The method according to claim 120, wherein the 
connection resource request includes session ID, quintuple, 
service type, quality of service parameters as well as address 
information of the exit border router of the selected inter 
domain label Switching path. 

127. The method according to claim 120, wherein after the 
establishment of a signaling route path is completed, the 
Source bearer network resource manager sends a stream map 
ping command to a corresponding intra-domain entry edge 
router according to the received connection resource request. 

128. The method according to claim 127, wherein the 
stream mapping command includes session ID, stream infor 
mation, quality of service parameters, flow descriptor and 
label stack of the whole path. 

129. A method for selecting a real-time service data trans 
mission path based on hop-by-hop routing, comprising: 

A3... a current bearer network resource manager finding an 
intra-domain entry Connection Node (CN) according to 
a received connection resource request, and adding 
information of the found entry CN to an aggregate of 
searched routers; 

B3. the current bearer network resource manager selecting 
an intra-domain label Switching path according to the 
current entry CN: 

C3. the current bearer network resource manager judging 
whether exit CN of the selected intra-domain label 
Switching path is an edge server or a border server inside 
management domain of the current bearer network 
resource manager, if so, implementing establishment of 
a service route path and ending the current routing pro 
cedure; otherwise, executing step D3; and 

D3. the current bearer network resource manager judging 
whether information of the current exit CN is already 
added into the aggregate of searched routers, if so, aban 
doning selection of the selected intra-domain label 
Switching path and returning to step B3; otherwise, tak 
ing the current exit CN as the current entry CN, record 
ing information of this CN in the aggregate of searched 
routers, and returning to step B3. 
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130. The method according to claim 129, step A3 further 
comprising: the current bearer network resource manager 
judging whether itself is a source bearer network resource 
manager, if so, the current bearer network resource manager 
finding an intra-domain entry edge router according to IP 
address in the connection resource request received from a 
call agent, and taking this found entry edge router as the entry 
CN; otherwise, the current bearer network resource manager 
finding an intra-domain entry border router according to the 
received connection resource request, and taking this found 
entry border router as the entry CN. 

131. The method according to claim 129, wherein in step 
B3, the intra-domain label switching path is selected ran 
domly according to the current entry CN. 

132. The method according to claim 129, wherein in step 
B3, the intra-domain label switching path is selected accord 
ing to the current entry CN and according to user address, or 
label Switching path activation status, or route priority, or 
bandwidth requirement. 

133. The method according to claim 129, wherein in step 
B3, the intra-domain label switching path is selected accord 
ing to a preset resource constraint condition or a preset rout 
ing strategy. 

134. The method according to claim 129, further compris 
ing: taking all CNS inside the management domain of the 
current bearer network resource manager as entry CNS and 
exit CNS respectively, and obtaining an path aggregate 
including paths between each entry CN and each exit CN: 

wherein the intra-domain label Switching path is selected 
according to the determined entry CN and the obtained 
path aggregate. 

135. The method according to claim 129, further compris 
ing: taking all IP address segments inside the management 
domain of the current bearer network resource manager as 
entry IP address identifiers and exit IP address identifiers 
respectively, obtaining a label Switching path aggregate 
including label switching paths between each IP address 
identifier and each exit IP address identifier; 

wherein the intra-domain label switching path is selected 
according to IP address segment of the determined entry 
border router and the obtained label switching path 
aggregate. 

136. The method according to claim 129, further compris 
ing: before establishing the service route path, each bearer 
network resource manager simulating a routing table for each 
intra-domain CN; adding routing information stored in each 
intra-domain CN to the bearer network resource manager. 

137. The method according to claim 129, wherein the CN 
is an edge router or a border router or a core router. 

138. A method for selecting a real-time service data trans 
mission path based on label Switching, comprising: 

A4. from a source bearer network resource manager, 
orderly determining an inter-domain label Switching 
path between each hop bearer network resource man 
ager and a next hop bearer network resource manager 
and recording the inter-domain label Switching path, 
sending a connection resource request to the next hop 
bearer network resource manager, and judging whether 
the next hop bearer network resource manager is the 
destination bearer network resource manager, if so, 
executing step B4, otherwise, repeating step A4, 

B4. from the destination bearer network resource manager, 
determining an intra-domain label Switching path of 
each hop bearer network resource manager and record 
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ing the intra-domain label Switching path, sending the 
inter-domain label Switching path and the intra-domain 
label switching path recorded by the bearer network 
resource manager to the previous hop bearer network 
resource manager by means of a service route resource 
confirmation response, until a service route resource 
confirmation response is sent to the Source bearer net 
work resource manager; and 

C4. the source bearer network resource manager establish 
ing an intra-domain label Switching path, and sending 
the whole label switching path from the source bearer 
network resource manager to the destination bearer net 
work resource manager to an end office router?tandem 
office router by means of a stream mapping command. 

139. The method according to claim 138, before step A4, 
the method further comprising: a call agent sending a con 
nection resource request to the Source bearer network 
resource manager. 

140. The method according to claim 138, wherein the 
connection resource request includes: user's source Internet 
Protocol (IP) address or domain name, user's destination IP 
address or domain name, service type, quality of service 
parameters, route information and the current network Status. 

141. The method according to claim 140, step A4 further 
comprising: 

finding an entry router of the source bearer network 
resource manager according to Source IP address 
through which a call agent initiates a service in a con 
nection resource request, and determining an exit router 
of the source bearer network resource manager accord 
ing to route information of the source bearer network 
resource manager and according to service type, quality 
of service parameters, user's destination IP address or 
domain name in the connection resource request. 

142. The method according to claim 140, step A4 further 
comprising: 

selecting an inter-domain label Switching path between 
bearer network resource managers and determining the 
next hop bearer network resource manager according to 
user's destination IP address or domain name, route 
information, service type, quality of service parameters 
and the current network Status in the connection 
resource request; 

determining an entry router of the next hop bearer network 
resource manager according to route information of the 
bearer network resource manager and according to ser 
vice type, quality of service parameters and user's des 
tination IP address or domain name in the connection 
resource request. 

143. The method according to claim 142, wherein the 
current network status comprises resource utilization status 
and service flow. 

144. The method according to claim 138, wherein the step 
of determining an inter-domain label Switching path between 
each hop bearer network resource manager and a next hop 
bearer network resource manager and recording the inter 
domain label Switching path in step A4 comprises: 

determining the inter-domain label Switching path between 
each bearer network resource manager and the next hop 
bearer network resource manager according to service 
type of the service initiated by a call agent, resource 
availability status, priority and locally configured rout 
ing strategy, and recording the determined path in the 
previous hop bearer network resource manager. 
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145. The method according to claim 138, wherein the step 
of determining an intra-domain label Switching path of each 
hop bearer network resource manager and recording the intra 
domain label Switching path in step C4 comprises: 

determining the intra-domain label Switching path of each 
bearer network resource manager according to service 
type of the service initiated by a call agent, resource 
availability status, priority and locally configured rout 
ing strategy, and recording the determined path in the 
bearer network resource manager. 

146. The method according to claim 138, wherein the step 
of determining an intra-domain label Switching path of each 
hop bearer network resource manager in step C4 comprises: 

determining the intra-domain label Switching path of each 
hop bearer network resource manager by pre-calculating 
intra-domain route path of this bearer network resource 
manager, or 

determining the intra-domain label Switching path of each 
hop bearer network resource manager by calculating 
intra-domain route path of this bearer network resource 
manager hop by hop; or 

determining the intra-domain label Switching path of each 
hop bearer network resource manager by a matrix intra 
domain route algorithm; or 

determining the intra-domain label Switching path of each 
hop bearer network resource manager according to a 
preset resource constraint condition or a preset routing 
strategy; or 

determining the intra-domain label Switching path of each 
hop bearer network resource manager according to a 
path aggregate including all entry IP address identifiers 
and exit IP address identifiers inside management 
domain of the bearer network resource manager. 

147. A method for selecting a real-time service data trans 
mission path based on static configuration, comprising: 

A5. pre-configuring route path information required by a 
bearer network resource manager, and 

B5. after receiving a connection resource request or a con 
nection resource response, the bearer network resource 
manager selecting a proper route path from the route 
path information configured in step A5 according to the 
connection resource request or the connection resource 
response. 

148. The method according to claim 147, further compris 
ing: the bearer network resource manager obtaining the con 
figured route path information after being started. 

149. The method according to claim 147, wherein the step 
of pre-configuring route path information required by a 
bearer network resource manager comprises: configuring the 
route path information in the bearer network resource man 
ager statically or by using a dedicated database; 

in step B5, the bearer network resource manager obtaining 
route path information from the route path information 
statically configured in the bearer network resource 
manager, or from the dedicated database. 

150. The method according to claim 149, wherein the step 
of configuring the route path information in the bearer net 
work resource manager statically comprises: 

statically configuring route path information in the bearer 
network resource manager, wherein the statically con 
figured route path information comprises information of 
LSPs which are already established in the bearer net 
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work and information of LSPs which are not established 
yet, as well as route information of each CN in the bearer 
network. 

151. The method according to claim 150, wherein if the 
information of LSPs which are not established in the bearer 
network is statically configured in the bearer network 
resource manager, the method further comprises: the bearer 
network resource manager sending a request to a CN in the 
bearer network, the CN establishing an LSP in the bearer 
network according to LSP information in the request after 
receiving the request, and returning a response indicating 
successful establishment; or sending the configured LSP 
information to a CN, the CN establishing the LSP if estab 
lishment is successful, returning a response indicating Suc 
cessful establishment, otherwise returning a failure message 
and requesting to delete the configured LSP information. 

152. The method according to claim 150, wherein the step 
of configuring the route path information by using a dedicated 
database comprises: 

establishing a dedicated route path information database 
which stores both information of LSPs which are 
already established in the bearer network and informa 
tion of LSPs which are not established in the bearer 
network, receiving LSP information real-timely 
reported by CNs in the bearer network, and storing the 
reported LSP information in the route path information 
database. 

153. The method according to claim 152, wherein in the 
case the information of LSPs which are not established in the 
bearer network is stored in the dedicated route path informa 
tion database, the method further comprises: sending a 
request to a CN in the bearer network, the CN establishing an 
LSP in the bearer network according to LSP information in 
the request after receiving the request, and returning a 
response indicating Successful establishment; or sending the 
configured LSP information to a CN, the CN establishing the 
LSP if establishment is successful, returning a response indi 
cating Successful establishment, otherwise returning a failure 
message and requesting to delete the configured LSP infor 
mation. 

154. The method according to claim 147, wherein the 
pre-configured route path information comprises: informa 
tion of an intra-domain route path of a bearer network 
resource manager and an inter-domain route path between the 
current bearer network resource manager and the next hop 
bearer network resource manager. 

155. The method according to claim 154, step B5 further 
comprising: 

B511. the source bearer network resource manager receiv 
ing a connection resource request sent by a CA, selecting 
an entry router according to the connection resource 
request, selecting an inter-domain route path and an 
intra-domain route path from the pre-configured route 
path information and then reserving bandwidth 
resources; 

B512. the bearer network resource manager sending the 
connection resource request to the next hop bearer net 
work resource manager; 

B513. the current bearer network resource manager receiv 
ing the connection resource request sent by the previous 
hop bearer network resource manager, if the bearer net 
work resource manager is the destination bearer network 
resource manager, selecting an intra-domain route path 
from the pre-configured route path information accord 
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ing to the connection resource request, then reserving 
bandwidth resources, returning a connection resource 
response to the previous hop bearer network resource 
manager and then executing step B514; otherwise, 
Selecting an inter-domain and an intra-domain route 
path from the pre-configured route path information 
according to the connection resource request, then 
reserving bandwidth resources, sending the connection 
resource request to the next hop bearer network resource 
manager and then repeating step B513; and 

B514. the current bearer network resource manager receiv 
ing the connection resource response, if the current 
bearer network resource manager is the source bearer 
network resource manager, confirming the bandwidth 
resources reserved for the current request in the current 
bearer network resource manager, sending the route path 
information in the connection resource response and the 
route path selected by the current bearer network 
resource manager to an entry router and ending the cur 
rent procedure; otherwise, the current bearer network 
resource manager confirming the bandwidth resources 
reserved for the current request in the current bearer 
network resource manager, returning a connection 
resource response to the previous hop bearer network 
resource manager and then repeating step B514. 

156. The method according to claim 154, step B5 further 
comprising: 

B521. the source bearer network resource manager receiv 
ing a connection resource request sent by a CA, selecting 
an entry router according to the connection resource 
request, selecting an inter-domain route path from the 
pre-configured route path information and then reserv 
ing bandwidth resources; 

B522. the bearer network resource manager sending the 
connection resource request to the next hop bearer net 
work resource manager; 

B523. the current bearer network resource manager receiv 
ing the connection resource request sent by the previous 
hop bearer network resource manager, if the bearer net 
work resource manager is the destination bearer network 
resource manager, selecting an intra-domain route path 
from the pre-configured route path information accord 
ing to the connection resource request, then reserving 
bandwidth resources, returning a connection resource 
response to the previous hop bearer network resource 
manager and then executing step B524; otherwise, 
Selecting an inter-domain from the pre-configured route 
path information according to the connection resource 
request, then reserving bandwidth resources, sending 
the connection resource request to the next hop bearer 
network resource manager and then repeating step 
B523; and 

B524. the current bearer network resource manager receiv 
ing the connection resource response, if the current 
bearer network resource manager is the source bearer 
network resource manager, confirming the bandwidth 
resources reserved for the current request in the current 
bearer network resource manager, sending the route path 
information in the connection resource response and the 
route path selected by the current bearer network 
resource manager to an entry router and ending the cur 
rent procedure; otherwise, the current bearer network 
resource manager confirming the bandwidth resources 
reserved for the current request in the current bearer 
network resource manager, returning a connection 
resource response to the previous hop bearer network 
resource manager and then repeating step B524. 
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157. The method according to claim 155, wherein the 
connection resource request sent by the CA includes: address 
or domain name of a calling party, address or domain name of 
a called party and QoS parameters; 

wherein the connection resource request sent by the Source 
bearer network resource manager includes information 
in the connection resource request sent by the CA and 
information of the inter-domain route path selected by 
the Source bearer network resource manager, 

wherein the connection resource request sent by the current 
bearer network resource manager includes information 
in the connection resource request sent by the CA and 
information of the inter-domain route path selected by 
the current bearer network resource manager. 

158. The method according to claim 156, wherein the 
connection resource request sent by the CA includes: address 
or domain name of a calling party, address or domain name of 
a called party and QoS parameters; 

wherein the connection resource request sent by the Source 
bearer network resource manager includes information 
in the connection resource request sent by the CA and 
information of the inter-domain route path selected by 
the Source bearer network resource manager, 

wherein the connection resource request sent by the current 
bearer network resource manager includes information 
in the connection resource request sent by the CA and 
information of the inter-domain route path selected by 
the current bearer network resource manager. 

159. The method according to claim 155, wherein the 
connection resource response sent by the destination bearer 
network resource manager includes information of the intra 
domain route path selected by the destination bearer network 
resource manager, 

wherein the connection resource response sent to the pre 
vious hop bearer network resource manager from the 
current bearer network resource manager includes infor 
mation of the intra-domain route path and the inter 
domain route path in the connection resource response 
received by the current bearer network resource man 
ager, and information of the intra-domain route path and 
the inter-domain route path selected by the current 
bearer network resource manager. 

160. The method according to claim 156, wherein the 
connection resource response sent by the destination bearer 
network resource manager includes information of the intra 
domain route path selected by the destination bearer network 
resource manager, 

wherein the connection resource response sent to the pre 
vious hop bearer network resource manager from the 
current bearer network resource manager includes infor 
mation of the intra-domain route path and the inter 
domain route path in the connection resource response 
received by the current bearer network resource man 
ager, and information of the intra-domain route path and 
the inter-domain route path selected by the current 
bearer network resource manager. 

161. The method according to claim 155, wherein the route 
path is selected by the bearer network resource manager by a 
load sharing principle or by a polling manner or according to 
priority configured for service requirements. 

162. The method according to claim 156, wherein the route 
path is selected by the bearer network resource manager by a 
load sharing principle or by a polling manner or according to 
priority configured for service requirements. 
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163. The method according to claim 147, wherein the route 
path information comprises LSP information and route infor 
mation. 

164. A method for selecting a real-time service data trans 
mission path in networks cross independent operation net 
works, comprising the steps of presetting a virtual destination 
user in a bearer network resource manager which manages a 
border router in an independent operation network, bonding 
this virtual destination user with the border router in the 
current independent operation network, and the border router 
being connected to a gateway of a destination independent 
operation network that manages the destination user, and 
further comprising: 

A6. when a user in the current independent operation net 
work sending a service to a destination user of the des 
tination independent operation network, a resource 
manager of the current independent operation network 
determining the virtual destination user according to 
destination address of this service, determining a border 
router which bonds the current independent operation 
network with the virtual destination user, allocating 
bearer resources and route from the user sending the 
service to the border router in the current independent 
operation network for this service; and 

B6. the current independent operation network and the 
destination independent operation network determining 
a route from the user sending the service to the destina 
tion user and then sending the service, according to the 
bearer resources and route allocated in step A6, a preset 
route between the current independent operation net 
work and the destination independent operation network 
as well as the bearer resources and route set by the 
destination independent operation network. 

165. The method according to claim 164, before step A6, 
further comprising: 

A60. when the user of the current independent operation 
network sends a service, judging whether the service is 
sent to a destination user of the current independent 
operation network according to destination address of 
the service, if so, turning to step A61; otherwise, turning 
to step A6; and 

A61. the resource manager of the current independent 
operation network allocating bearer resources and route 
of the current independent operation network for the 
service according to quality of service parameters, 
Source address and destination address of the service and 
the current network status, and directly transferring the 
service to the destination user according to the allocated 
bearer resources and route. 

166. The method according to claim 164, wherein the 
address segment information of the virtual destination user is 
destination user address segment information cross indepen 
dent operation networks; 

wherein the step of determining the virtual destination user 
according to destination address of the service com 
prises: 

judging whether the destination address of the service is 
destination user address segment information cross 
independent operation networks of the virtual destina 
tion user, if so, determining the service is to be transmit 
ted to the virtual destination user; otherwise, ending the 
current procedure. 

167. The method according to claim 164, wherein the 
destination independent operation network is an Internet Pro 
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tocol (IP) network with quality of service guarantee, and the 
gateway of the destination independent operation network in 
step B6 is a border router of the destination independent 
operation network. 

168. The method according to claim 167, wherein the 
destination independent operation network is an IP network 
with quality of service guarantee, and the step of setting 
bearer resources and route by the border router in step B6 
comprises: 

a service server of the current independent operation net 
work sending a connection resource request to a bearer 
resource controller of the network through a service 
server of the destination independent operation network; 
the bearer resource controller allocating, after receiving 
the request, network resources and route of the destina 
tion independent operation network according to quality 
of service parameters, destination address of the service 
and the current network status. 

169. The method according to claim 164, wherein the step 
of setting bearer resources and route by a border router in step 
B6 comprises: pre-establishing a route between the gateway 
and the destination user in the destination independent opera 
tion network. 

170. The method according to claim 164, wherein the step 
of allocating bearer resources and route from the user sending 
the service to the border router in the current independent 
operation network for this service comprises allocating the 
bearer resources and route according to quality of service 
parameters, source address, destination address of the service 
and the current network status. 

171. A method for selecting a real-time service data trans 
mission path, comprising setting management area code for 
management area corresponding to each bearer control server 
according to E. 164 manner, establishing a topology relation 
ship table which stores information of routes between differ 
ent management areas, and establishing a route information 
table which stores information of routes inside a management 
area; further comprising: 

A7. a calling user sending a call request to a service server 
of the management area where the calling user is 
located; 

B7. the service server sending a route request to a bearer 
control server corresponding to the management area 
according to the received call request; 

C7. the bearer control server allocating a route for the 
calling user according to the received route request and 
the stored topology relationship table; and 

D7. after the allocated route arrives at the management area 
where the called user is located, a bearer control server 
of the management area where the called user is located 
Selecting a route according to the established route infor 
mation table of the management area. 

172. The method according to claim 171, wherein the 
topology relationship table includes destination area code, 
the next hop area code and path. 

173. The method according to claim 171, wherein the 
routing information table includes destination IP address and 
the next path. 

174. The method according to claim 171, wherein the route 
information table is stored in the bearer control server man 
aged by the bearer network. 

175. The method according to claim 171, wherein the call 
request sent by the calling user includes area code of the 
management area where the called user is located and a called 
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user number, wherein the route request includes area code of 
the management area where the calling user is located, a 
calling user number, area code of the management area where 
the called user is located and a called user number. 

176. The method according to claim 171, wherein the 
calling user number and the called user number comprises: 
calling IP address and called IP address, internal number of 
the network where the calling user is located and internal 
number of the network where the called user is located. 

177. The method according to claim 171, wherein the 
management area may be a metropolitan area network, or a 
provincial backbone network or a national backbone net 
work. 

178. The method according to claim 171, wherein the 
bearer control server is located in the independent bearer 
control layer of the network. 
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179. The method according to claim 171, wherein the step 
ofestablishing a route information table inside a management 
area comprises: taking all route devices in the management 
area as entry route devices and exit route devices respectively, 
determining route paths between each entry route device and 
each exit route device, and generating the routing information 
table. 

180. The method according to claim 171, wherein the step 
ofestablishing a route information table inside a management 
area comprises: taking all IP address segments in the man 
agement area as entry IP address identifiers and exit IP 
address identifiers respectively, determining route paths 
between all entry IP address identifiers and exit IP address 
identifiers, and generating the routing information table. 

c c c c c 


